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Making Big Cabinets 
Manageable 


THE AUTHOR USES small parts 
and knockdown hardware for 
his cabinots. Parts easily fit lin- 
side his standard minivan. 
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rorking in New York City, 


where most of my chents live, 
trying even at the best of times. 
There's rarely ever a place to park, so [ end 
up double-parking to unload a delivery, 
always keeping a sharp eye out for the police. 
After that, I'm forced to pay exorbitant fees 
to park my van in a lot. Freight elevators 
tend to be small and poorly located, and 
stairways have sharp corners to negouare, | 
once delivered a cabinet that would not fit 
in the elevator, so T had to walk it up two 
flights of stairs. | was lucky the client didn’t 
live on the 35th floor, Doors and hallways 


~~) of author Niall Barrett, getting 
Mer 
anew custom cabinet from his 
shop in upstate New York toa 
client's house many miles away 16 all 
ina day's work, Many of the cabr- 
nets he makes, like the television 
cabinet in the photos at nght, go in 
pieces and are assembled on the 
spot with knockdown hardware. 
At the site, the author sets the 
base , adds two lower carcases 
, attaches finished side preces 
, and, finally, adds the top, door 
andhariware . Elapsed time is 
approximately four hours. 


can be quite narrow when you Te trying to 
deliver a large cabinet. 

These anxiery-provoking restrictions and 
horror stories from fellow cabinetmakers 
are what started me thinking about cabinets 
ua new way. It became clear to me that 
smaller parts were the answer. They would 
be easicr to handle and transport. The chal- 
lenge would be to assemble them quickly 
and net have the end result look hike a jg- 
saw puzzle of small pieces. These days, ! 
routinely build lange pieces, like the stand- 
alone television cabinet shown below, in 
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you decide to break 
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a job into smaller 
HEX-DRIVE CONNECTOR BOLTS 


These are bolts with a machine thread, usually 


pieces, the trick is 


put tit 12 it all of more pernevent fasteners 14-20, and large, flat heads that you tighten | 
but allows a cabinet to be taken with an Allen wrench (see the top photo below). | 
toget her so it looks apart and moved as easily as if fear them up with threaded inserts for nght-an- 
5 is was assembled, There are many gle joints, shelves, and dividers. | also use the wr 
like a unified types of knockdown, or ready-to- serts to attach crown and base assemblies to 
si bia ie assemble, harchware. Here are cabinet cases. 
the author's favorites. These bolts also come with matching 


threaded sleeves. | use them for fastening the 
sides of two cabinet carcases to one another 
(see the bottom photo). The standard finish is an 
antique bronze color. But you can also buy these 
bolts in black, or you Gan spray paint them any 
color that you lke. A number of supphers sell 
these bolts and sleeves. | usually buy mine at e- 
ther Woodcraft or Liberty Hardware. 


HEX-DORIVE CONNECTOR BOLTS AND 
THREADED INSERTS fasten cabinot parts 
together where connector hoads can be 
exposed. The connector (see the photo 
at right) secures a cabinet carcase to 

its base. 


HEX-DRVE CONNECTOR BOLTS AND 
THREADED SLEEVES are ideal for linking 
adjoining carcases, 
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REIL | are one option 
when hardware must be hidden. These are ideal 
for attaching a finished face piece to a cabinet side. 
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These fasteners come as interlocking aluminum parts to be glued into regular biscurt slots. 
They are used in paurs. | often use this hardware to join flat peces edge to edge and at 90° 
angles to one another. The hardware ts invisible once installed. | used them to join the fin- 
ished side panels over the cabinet carcases in the installabon shown in the photo at nght. 

Epoxy glue works best for installation, although | have had some success using 
polyurethane glue for ight applications where the pomt is not under much stress from 
weight or tension, Lamello® makes a tool intended to simplify installation. | buy the 
fasteners and the insertion toal from Select Machinery. 


CONFIRMAT SCH EWS can be inserted 
and removed many times without 
sacrificing holding power. Thay 
require a special bit and driver, 


These connecting screws (see the photos above) have a deep thread with no taper. To use 
them, you must aleo buy a special step drill bit for piloting the workpieces, as shown in the 
photo at right. You can use these screws to pul a cabinet together and to take it apart 
again a number of times with no loss of holding power. You can buy these screws wath 
email heads, desiqned to be countersunk, or with large, flat heacs like those of heecdrive 
connector bolts. | only use the ones with small heads. 

Also, you need a special driver bit called a Pozidrive. It books a lot like a standard 
Phillips head, but it fits and grabs better in the head of the screw. A Philips bit will strip the 
head of the screw if you drive it home with a lot of torque. Outwater Hardware sells the 
screws and bits. 
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Sources 


easily handled components, When | get to a 
Job site, whether it’s in New York City or 
clsewhere, | assemble the pieces with 
knockdown hardware. 

This approach is not just for wood- 
workers who make deliveries to a large city. 
It also works for the guy building a large 
pantry cabinet in his garage who wall have 
to move it through the house into the 
kitchen. 


Make Cabinets 

Easy to Finish and Move 

small components are light and easy to 
move around the workroom and take up 
less space at every step of the way. For me, 
that’s important because | work in a fairly 
small shop in the basement of my house, 
The ceilings are less than 8 ft. off the floor, | 
often build units that are too large to put 
together in my shop; they aren't fully as- 
sembled until they are delivered wo the site. 

Whether you use stain, oil, varnish, or a 
sprayed lacquer topcoat, finishes are casy to 
apply when you work wath small compo- 
nents and flat panels, There are no corners 
to collect excess stain, primer, or topcoat, so 
the finish looks more even. Also, by work- 
ing with flat panels, you can get a lot more 
finishing done by spraying pieces vertically. 
They take up less floor space than finished 
cabinets, so | can spray more at one time. 
And by spraying flat panels vertically, they 
collect less dust as they dry. This can be sip- 
nificant because | usually use a water-based 
finish, which takes longer to dry than nitro- 
cellulose lacquer. 

You can fit an incredibly large volume 
of material into a small truck or van if the 
peaject & broken down into flat or small 
pieces (see the photo on p. 4). This alone 
can save a few hundred dollars for the 
rental of a lange truck and the time it takes 
to prck it up and return it. Oh yes, the other 
benefit | enjoy is the amazed look on the 
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chent’s face after the collection of parts | 
delivered is almost magically cransformed 
into a beautiful piece of furniture. 


Plan Ahead for 

Components and Fasteners 
When I'm in the design phase, I start by 
thinking about how a piece can be broken 
down into smaller, more manageable parts 
and how UU put ic together again. | deter- 
mine, for example, whether a cabinet with a 
center Civider and two doors can be made 
as two cabinets. Or I'll weigh the advan- 
tages of making the crown and the base as 
separate Components rather than perma- 
nently fastening them to the case in the 
shop. I make a quick sketch, an exploded 
view of the individual parts, to see whether 
it makes sense to builel something that way. 
Detailed drawings can follow later. 

Once I've determined which route to 
take, | think about design elements that 
make the job go more smoothly and the 
picee look better when it’s donc. Knock- 
down hardware makes strong connections 
between cabinet parts, but it can be difficult 
ta make two surfaces align perfectly along 
the length of a jomt, "Fo solve this problem, 
[ sometimes add a spacer between cabinets 
and set i back slightly from the edge. This 
creates a shadow line at the jomt and makes 
the scam less obvious. For the same reason, 
it’s usually better to offset one hard surface 
from another, like the scam where a bed rail 
joins the corner post. 

No matter how you decide to break a 
job into smaller pieces, the trick is putting 
it all together so it looks like a unified 
whole. And that’s where the hardware 


shown on pp. 6-7 comes in. 


NIALL BARRETT owne and operntes Avalon Studios, 
a Guétom Cabinetmaking shop in Narowsburg, 
Peery Vouk. 


ver the years, ve built close to 


20) libraries for resedential clients 


‘Lo me, trese rooms of cabinet- 
work and milhwork are interesting for their 
vaniety. A library—more than any other 
room) in a heuse—brings together a lot of 
different components. Case work, shelwing,, 
drawers and pull-outs, frame-and-panel 
doors, gliss coors, paneling, and unique 


moldings all make wp the finished job. Case 


A Game Plan 
for Big Cabinet Jobs 


work may vary from simple bookcases to 


more elaborate storage units for television 


and audio eqmpment. Bur in the end, 


they're all just plywood boxes dressed up to 
look good 

bor a lange and complicated job like this 
one (see the photo below), I always meas 
ure the room twice, on two separate days, 
to reduce the chance of making a mustake 


In ying out and sizing the work, By 


EY JOAN W. WES! 


ON ANY JO8, particularly 
those that aré large and 
complicated, accurate meas- 
uring Can mean the differ: 
ence between success and 
failure, 


checking the two sets of measurements 
against one another, any discrepancy will 
show up readily and may have to be re- 
solved with a third visit to the job site. 1 
used story poles (scraps of lomber on which 
all the job-site conditions are marked) for 
many years because they're almost fool- 
proof. But lately, ve developed another 
system that works more cfheiently for me. 
To lay out and design a room like this 
one, | start with a set of drawings from the 
architect that have been approved by the 
clients. The drawings show scaled eleva- 
tions, or front views, of how they want the 
room to look. To figure out exactly how 
cabinets and paneling and moldings will all 
fit together, | use those drawings to make 
my own in a larger seale based on the 
measurements taken at the site. From my 
first set of drawings, { make another set of 
free—-hand shop sketches where | figure out 
the jomery details and the actual cut size in 
overall dimensions of every calunet, door, 


wall panel and piece of molding that wall 
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make up the job. From those shop sketches, 
I make cut lists that show every piece of 
plywood or lumber by frushed size— 
thickness, width, and length—and the 
number of pieces of each. There are still 
many times when I will draw out some 
details full-sized, especially when | deal 
with angles or curves or | want to be sure 


something is zomg 00 look mght. 


For all open bookeases and wall and door 
panels, my shop buys the best quality (an 
A-1 grade), sequence-matched, vencer-core 
plywood. | stay away from particleboard 
and fiberboard cores. 'm getting too old to 
hoist the extra weight, We use 4-in.-thick 
maternal for all the case work parts and 
large panels, 4 in. for smaller wall panels and 
flat door panels, and 4-in. (A-3 grade) ply- 
wood for cabinet backs and drawer bottoms 
(see the photos on the facing page). We 


make everything ebe, including drawer cases, 


From an architect's original drawing, 
the author makes a large-scale version. 
Neat come shop skotches, a parts list, 
and full-sized details, 


from solid lumber. By using sequenced 


matched bancls, we ct the same color and 


grain patterns throughout the room. For 
cases that are sunken mto a closet alcove or 
hidden by doors, we use a lesser shop-prade 
plywood (cosine about half as much as the 
A, | panels) by Crilise thie: Ca5C8 UM MOE scCen, 
and you can still get a similar color once 
they are stuned and finished. 

Before we start a propect like this, we 
pertorin 4 Ror Tune Lip on all the ecjuip 
ment (see the sidebar on p. 12). The ime 
Spent On tune-up is critcal because one 
chara Wee do thiat’s clafts rent irom many cab 
met shops is cut all the plywood and mill 
all the lomber for a given job before assem- 


bing any cabinets. That means shelves and 


door stiles and drawer parts are all machined 


and cut to sixe before case Work of panel 
Ing poes Copether. The machining has to be 


accurate. 


We change knives on the jounter anc the 


plane Aid reset the thie Kress prvlres (ct | i 
accumte within a tolerance of less than 

in. We also stall freshly sharpened 
blades on the saws. All che machines are cal 
Ibrated to agree with one designated tape 
measure we'll use throwehout the job. 

When we cut plywood sheer stock, we 
always cut off the factory edges, usually tak 
Lg at Jeraist an mch from all s1cles We Prat y 
not cut as much off the long edges, but we 


always remove at least am inch from the 


ends because they dre sanded over and thin- 
ner than the center of the panel. The sand. 
Ing machines at plywood factones often 
leave a pronounced bevel on the ends 
(sometimes even sanding through the face 
veneer). “Also, edges are often torn up from 
handing, and you cannot count on the cor 
ners being Mllare, Unless you have a pane] 
saw, you may have to spend some extra ef- 
fort making a jig to guarantee square Cor- 
ner when you cut up the plywood (see the 


srcebar on Pp 13) [ts worth the time. 
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PLYWOOD FOR PANELS AND 
CASE WORK. The 18 cases and 
scores of panels that went into 
this library required 45 sheets of 
grades and thicknesses. 


A-1 prade, A-1 grade, A-3 prade, 
* in, “ in. “4 in. 


Saquence-malchad Also sequence (Good one side only, 
Sheets used for large matched, uped for weed for cabinet backs 
wall panels and most of ermal wall panels ane and drawer bottom. 
the quia, flat door panols. 


Shop grade, % in. (not shown) 

Phpwood with one good fane, used where panols are loss prominent, 
hhe a cebinot intenor, Shop-grace ply costs about half as much as 
Proruum-gride plywood but can be stained and fininhod fora cloan 
match 
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make sure tools have 


sharp knives, and choose a sir 
gle lape measure for the job. 


Change and 

set planer knives 
Adter installing a chap set ol 
knives, the author sets them with 
a gauge. The process 6 fast, 
and knwes are aoturste to wathin 
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One tape, start to finish 

Tape measures aren't all the panne. Lagng one tape, 
what the author calle a master tape, ensures accuracy 
mn cutting cabenet parts. For quick identtiecalbon, the 
eulhot soraiches a symbol into tho tape's case (lee 
the triangke on this one), ao it won't be conhused with 


ary Other tape 


Jointer 

New joanter knives are set tush to the outed 
tabke. Table surfaces ane cleaned and waxed 
and checked for shonment, Depth-of-cut Qeupe 


16 hoot ef ee Beeey 
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Shaper knives 

The author grinds has own shaper knives for 
all of the molding that must go into a job, He 
bharpens previovely made knives and sects 


them aaiche for quick acooss. 


Calibrate table saw 
rip fence 

sing  aorap pleas of plywood, 
the auther checks the np fence 
sething ageumet the master tape, 
The table sen should be 
ohocked again wih osoh blade 
change 


OU Cannot trust that any sheet of plywood from the fac 
tory wall have equare corners, and you Cannot make 
Square Cabinets with out-ot-square parts. 

Before | owned a panel saw, | worked in a shop where 
we used a jig Over a regular cabinet saw fence, like the one 
shown below, for aquanng up sheet goods. By tacking an 
additional straightedge to one edge of the plywood (left) and 
running it uncer the jig (nght), we were able—simply and 
fairly quickly—to square up sheets of phwood. 


When I'm getting ready to make the plywood cuts for a 


poo at hand, | look through the sheets for the important 


Clamp the jig to the saw fence 

with the outside of the sawblade flush with 
the edge of the jig. Tack a straightedge onto the 
workpiece to a square line marked In pencil. 


preces, the ones that wall be most prominent | rough cult 
Those peeoes firat, a little bigger than the final size, lo 
make them more manageable. | also make any necessary 
repetive cuts of similarly sized pieces, like base cabinet 
sides, It's better to crosscut first and rip last, so | cut all 
Ihose oversized pieces to the finished length first. To 
guarantee that you get square comers on all your ply 
wood pieces, always place a freshly cut edge against the 
fence with each new cul, until all four sides have been 
tnmmed off 


Run the workpiece through the saw, keeping even 
pressure on the straightedge against the jig. 


oT 


Leave plenty of space between the blade and saw fonce to 
Prevent the offcut from binding. 


_—- 
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For a large and “a 
complicated job, 

I always measure 
the room twice, 

on fivo separate 
days, to reduce the 
chance of making 


a mistake. 


Build for the Outside 


With the cases we build, al) the horizontal 
pieees are let uote the verticals by the full 
thickness of the material, usually ¥ im. in 
either rabbet or dado joints (see the draw- 
ing on the facing pave). One important 
chore that rabbets and dadoes do is to locate 
things. Anc your biggest enemy in making 
boxes is the assembly ime.The machining 
and preparation of all the parts 1s worth the 
extra tine it takes when you get to assembly. 
Jobs will go together better, faster, easier, 
squarer and truer. Anything that you can do 
that helps you to index or locate parts for 
assembly, the better off you are, especially if 
you are working alone. 

lf there's a place where we need addi- 
tional support or a means of keeping a box 
straight, we put in additional pieces we call 
spreaders (see the drawing on the facing 
page). The tops of base cabinets serve as 
spreaders and also provide a way of fasten- 
ing a counter from underneath. If there is a 
fascia piece, Which serves as a backyground 
for cornice molding, above the solid top of 
an open bookcase, then we'll put spreaders 
across the top. 

For cases like a kitchen cabinet, where 
you have a recessed toe kick, we notch out 
the sides of the cabinet and acld a spreader 
of two as a nailing surface for the toc kick- 
board. In cabinets where there is a base- 
board across the bottom of the cabinet, we 
may acd one or two spreaders to suffen the 
bottom of the cabinet and to act as nailers 
for the baseboard. All spreaders, no matter 
where they are, are always let into a dado 
the same depth as the cabinet top and bot- 
tom or a fixed shelf. 
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We cut a *-in. by 4-tn. rabber to afhx 
the 4-im. back to the cabinet. When cabi- 
nets go against a wall with bulges in it, that 
extra 4 in. of space usually provides enough 
clearance so that the cabinets will go flat to 
the wall. 

We use an overhead router to cut all our 
plywood jomts because it’s caster to control 
the overall dimension of cases. Overhead 
rouning leaves a consistent thickness of 
material in plywood parts because the 
router bit is fixed in space above the work 
surface as the plywood is:run underneath it. 
Roouting wath a hand router is the opposite: 
The depth of cut remains the same, but the 
final wadth of the case work will vary with 
different theknesses in the plywood, You 
can make an overhead router from scraps of 
plywood; it’s net that hard, Or you can sim 
ply measure the thickness of cach piece of 
plywood and adjust the depth of the router 
cut accordingly, but the job wall take more 
tune that way. 

We cut a full rabbet, about 4 in. deep, 
depencing on the actual thickness of the 
plywood, for all the top and bottom pieces. 
We also cot matching dadoes for any fixed 
shelves. We developed this system for two 
reasons: strength and accuracy: I'm con- 
vinced that having the horizontal pieces sit 
ung on a rabbeted or dadoed ledge at full- 
thickness makes a stronger jomet. And by 
using the overhead router with the cutting 
depth set to leave exactly ¥ in. of material 
after the cut is made, we can always trust 
that the overall ouside dimension of the 
cabinet will be accurate. It doesn't matter 
that the X-in, plywood we ordered actually 
came from the factory anywhere from 
‘ie nh. to % wn. thick. as it sometimes does. 
By building to the outside dimensions of 
boxes, we can contol the overall length of 
a string of connected boxes. We have put 
together strings of six or seven large cases 
and have been off less than : m. for spans 
of more than 20 ft. 


Simple Plywood Boxes 


Catinets for this library were built to store books, aucko and video 

equipment, a lege toleviaion, and glassware for a wet ber. 
Floor-to-ceiling bookcase Although some of the detads (doors and face frames) and all of 
the sizes vaned, the cases wenn all made using the same basic 
constructien mathods tor h-in, plhavood parts. 


Rabbert, 
‘in. ck i foe 
Sin. back 


hichen-type bar cabinet 


Spreaders for fastening 


countertop 


Spreaders for mading 
toe lockboard 
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Pre-Finish Case Work 
Before Assembly 


Except for the occasional odd box, we usu- 
ally apply finishes before putting the cases 
together. The finishing process foes faster 
and we get better results, without any over- 
spray buildup in the corners. With the cabi- 
nets for this library, we applied a pigment- 
based oil stain, sealed and sancled that, then 
topeoated all the cabinet parts with two 
coats of nitrocellulose lacquer. (We usually 
don't bother to apply masking tape to the 
joints, onless the glue jomt 1s an important 
structural factor. That would be the case 
with a cabinet that will be hung on a wall 
and loaded wath a lot of weight.) On-site, 
once all che cabinets are mstalled, we finish 
up with a coat of Butcher’ wax. 

When we put boxes together, we most 
often use glue and nails, through-nailed 
from the side of all the rabbets and dacdoes 
and toenailed on an angle from the top and 
bottom of the rabbets (see the drawing on 
p. 15). The nails mechanically reinforce the 
clue joint and keep the pieces from pulling 
apart wider the stress of handling when 
cabinets are delivered and stalled. 
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('m partial to coated nats. We use 
5-penny cesin-coated box nails. The diameter 
is only a little larger than a 4—penmy, but the 
length is almost that of a 6-penny nail.The 
nails penetrate deeply, and the shank does 
not split the plywood, Coated nails hold 
better than any gun-driven nail of the same 
length, and | can always stop hammering 
when a nail starts to come out the other 
side of the cabinet piece. It doesn't ake 
much longer to put the bexes together this 
way, and it’s worth it. . 

With some case work, especially if there 
are many parts that have to go together at 
the same Ome, we use screws instead of 
nails and glue. An example would be a case 
with a lot of drawers that has dust board 
dividers between each drawer. Por that, we 
ose No. 6 cim-head screws with a square- 
head drive. When spreaders are spaced 
every 6 in. or so along the full height of the 
cabinet, there will be plenty of fasteners 
and glue isn’t really necessary. 

In most cases, if your plywood preces 
and their edges have all been cut square, 
then the box goes together square. (That's 
another reason why | like a full-width rab 
bet; it gives you a full surface on the bot- 
tom of the rabber as a square surface to 
draw the two pieces together.) When we 
finish assembling a box, we check it for 
square. If there's any problem, and there 
rarely is one, We true it up with clamps 


before the glace sets in the jomnts. 


JOHN WEST operates Cope and Mould Mallwork, 
Inc,, in Danbury, Connecticut. 


INSTALLING THE CASE WORK 
Job-site conditions usually 
require shims to Make cases 
level and plumb. The result isa 
beautiful library and plenty of 
sawdust back at the shop 
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Cabinets Built 
for the Long Haul 


BY BILL CROZIER 


CAULING ALL CLAMPS. Strips of 
wood, called cauls, are placed 
betweon the clamps and the 
face frame to prevent marring. 
The author uses numerous 
camps when gluing the face 
frame to the cahbinet's plywood 
Carcase. 


or the past several years | have had 

a bor of chents in New York Ciry, 

about 175 miles away from my 
cabinet shop in Providence, B..1. When | 
finish the cabinets in the shop, everything 
gets packed in my truck, and | head down 
Interstate 95, one of the most heavily trav- 
eled roads in the country. Some of the 
roadway bumps are more like jumps, and 
some of the potholes are more like sink- 
holes. It's a jarring ride, and if you're not 
going 65 mph, you're in danger of getting 
run off the road by everyone else who's 
poing even faster. 

‘Typically, the cabinets I build require the 
fitting and hanging of numerous doors and 
drawers. And as anybody who has hung 
even one door or drawer knows, precision 
in the execution is of the utmost impor- 
race, especially if the job is going to be 
made to last for a long Ome, to conhnue to 
work properly, and to survive the trip to 
the big city. 

I construct cabinetwork in such a way 
thar the final product meets many criveria. 
The cabinet must be merecibly strong, be 
very, very square, and take lots of abuse 
without showing signs of wear over a long 
period of time. The last and most important 
criterion is that the construcnion techmques 


be based around machinery that I have m 
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the shop. Most of the systems I use are very 
low tech. 

Increasingly, it seems, many Woodworkers 
think that if they get bigger, more expen- 
sive machines, the productivity and ease of 
constroction wall umprove. Somecomes this 
is the case, but anyone with a small core of 
simple machinery can construct cabmets of 


superior strength and durability quite easily. 


Good Materials 
Make a Good Cabinet 


Lo of tame spent building a cabinet can 
be wasted by usmg anything but the best 
matenals available, m the selection of both 
solid wood and sheet goods as well as in the 
choice of hardware. 

A lot of the cabinets | bunld get painted. 
To some, the term “paint grade” unphies 
that the materials and the construction 
techmiques used can be less than the best 
because everything gets covered by coats 
of pamt. Aside from the faet chat | use 
medium—density fiberboard (MDF), which 
is nvere stable than solid wood), for the door 
and end panels, the only difference berween 
il pamtec calinet and an Lunipaunibed cabinet 
is the pane. And in fact, the design of a 
painted cabinet may be more important 
than that of an unpainted one, In a painted, 
monochromanc cabinet, one’s eye 16 not 
taken un and posubly swayed by beautifully 


hnwghed hardwood: rather, one sees the 


clean lines and sculptural beauty of the cab- 


inet’s desipn, 


All plywood is not the same [ build al) of 
my cabinets with 4-1n.-thick plywood for 
the sides, bottoms, and tops. | use veneer- 
core plywood of the best possible grade 
with a face veneer of either maple or birch. 
And because veneer glue sears can show 
through a painted surface (on the interior 
of clear-coated cabinets—varnished, lac 
quered, or pohyurethanecd—you'll see a 
continuous veneer seam), | ahways specify 


that at least one side of the plywood be a 


AN ANCIENT MACHINE IM A LOV-TECH SHOP 
The author uses a 60-year-old single-end 
tenoning machine to mili cabinet parts. Aside 
from this machine, his shop is decidedly low 
tech. Good materiats, solid joinery, and quality 
hardware make his cabinets bulletproof. 


WPR or “whole piece face veneer.” This 
means that there are no glue seams in the 
veneer on the good side of the sheet. Ran 
dom gloe seams can lead to a somewhat 
haphazard appearance 

lL use 4-in.-thick maple or birch WPF 
vencer—core plywood for cabinet backs. A 
“1n.-thick cabinet back 1s far superior to 
the 4-1n.-thick incustry-stancdard back. lt 
ackis structural integrity to the cabinet and 
doesn't sound hollow if you bang it. Lots of 
cabinets with 4-1n.-thick backs are mount- 
ed to the wall through ¥-in. wood cleats 
screwed across the backs of the cabinets 
Phe cleats dictate where the cabinets can 


be screwed to the wall, and they break up 


the clean lunes wide the cabinet 


All picees of a cabinet carcase are da- 


‘doed for alignment and glued and screwed 


together. | run a in, dado around the 
perimercr of the carcase’s back to acconi- 
modate the “-in.-thick plywood back. The 
back is then screwed and glued directly on- 
to the rear of the cabinet. This creates a 
strong, square, bulletproof plywood box. 

For painted kitchen cabinets, | build all 
of my drawers using “-1n- ‘thick Baltic birch 
plywood for the sides and 4-in. plywood 
for the bottoms. The muluple veneers of 
the Baltic birch, free of voids, look sharp as 
drawer components. | clear coat all drawers 
wath a conversion varmsh. 

For the lower door and end panels of 
my cabinets, | use Vom. MDE rabbeted 
to fic into the %-1n. dadoes in the stiles 


and rails. 


Buy 5/4 Soft Maple 
for Face Frames and Doors 


A well-constructed face frame will give the 
front of a cabinet strength and durability, 
and all of the pieces will stay smooth and 
flush. A poorly assembled face frame will 
result in joinery that does net remain flush, 
and it can look shabby very quickly; re- 
member, the wood is constantly moving. 

| buy 5/4 soft maple for all face-frame 
and door parts. Soft maple is not only more 
stable than poplar, but it also is considerably 
harder, takes paint exceptionally well, and 1s 
only slightly more costly. | have also noticed 
over the years that when | try to paint over 
the dark portions of poplar—those black 
and purple streaks that occasionally appear— 
it takes more than nwo finish coats of paint 
to cover them. Soft maple has a consistent 
off-white color. 

Typically when I start a job, the first 
thing | do is rough-mill the face-frame, 
door, and drawer-front stock to 14 tn. 
thick, sticker it, and let in sit. Then I go 
about my business of constructing the ply- 
wood portions of the cabinets, which, de- 
pending on the size of the job, can last from 


one to six weeks. During this ame, the solid 
stock can sit around, rwist, move, or do 
whatever it is gome to do before | finish 
milling it. 

I make all of my face frames and drawer 
fronts a full 1 in. thick. The stiles and rails 
for the doors are milled to '% m. thick. The 
difference in thickness between the face 
frame and doors allows me to use unobtru- 
sive Mi-in.-thick vinyl door bumpers for the 
flush-mount doors. 

A 1-in.-thick face frame is much more 
stable than the industry's standard /-1n.- 
thick frame, and the extra thickness allows 
for stronger joinery possibilines and more 
optons for different molding thicknesses 
on the doors and end panels. Plus, it looks 
better; you immediately see that it 1s stout. 

| use full mortise-and-tenon joints on 
my face frames. To make the mortises, I use 
a Multico hollow chisel mortiser, which ts a 
fairly inexpensive machine to purchase 
new, and it is really fantastic. | tenon all of 
my pieces using a ca. 1935 Fay and Egan 
Lightning 505 single-end tenoning machine, 
but tenons are also easily made with a 
tenoning jip on the table saw. All mortuses 
are 1M in. deep, and the tenons are 1% in. 
long. | haunch all face-frame tenons so that 
the surface of the face frame remains flat 
and smooth over tune. 

After a dry assembly, the face frame 1s 
glued together. | take the utmost care to 
glue it up square. The openings in the face 
frame are where all of the doors and drawers 
are to be hung. If things are not parallel and 
square, the job of hanging doors and drawer 
fronts will soon become frustrating and 
difficult. 

After the face frame has been glued w- 
ether, the front ancl back are ha ndplaned, 
scraped, and sanded smooth. Then I ghie 
the frame onto the front of the plywood 
carcase, using either nails or biscuits for 
alignment. | place the carcase on its back 
on sawhorses and use every clamp | own for 


[A well-constructed 
face frame will 
give the front of 
a cabinet strength 
and durability, 
and all of the 
pieces will stay 


smooth and flush. 
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There are no shortcuts in these cabinets. 


The author acimits thal his matenaks oost 


a little more and his techniques take a 
lithe longer than the industry stanckrds. 


Inch- thick tacu frames and coors, full 


hardware are some of the hallmarks of 


his 
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the glue-up. Remember, the edge of a 

piece of veneer-core plywood has only 50% 
glue surface because half of the veneered 
core is end grain and will not accept gluc. 
So a really good glue-up with lots of 
clamps and even pressure everywhere 1s of 
the utmost importance. 


SIMILAR DESIGNS, DIFFERENT APPLICATIONS. 
The author builds bots of cabinetry for turn- 
of-the century New York City apartments. 
door muntins, 


The glazed upper doors and paneled 
lower doors are built with mortise and 
renons. And | make my drawers as hve- 
sided boxes, adding a separate, full-inch 
drawer front to cover the ends of the slides. 
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Adjustable cup hinges have been populat 
in katchens for the past couple of decades. 
Sure, they're easy to install, and you can 
adjust them every which way, including 
loose, and that’s my problem with the 
things. The doors look great when they 
leave the shop, but inevitably the hinges 
go out of whack. Subsequently, every 
cup-hinged kitchen I've seen has doors 

as crooked as a witch's teeth. 

| hang all of my cabinet doors on high 
quality, removable-pin butt hinges. | buy 
top-quality Baldwin®, Vin-Mortis, Menit®, 
Ball and Ball®, Brusso® or Whitechapel® 
hinges. The hinge knuckles are machined 
and not rolled, so there ts no play im the 
swinging action of a door. T usually use a 
Stanley® roller cacch and vinyl bumpers 
that soften the closing of the door, Spend 
the ame hanging the door correctly, and it 
will stay that way forever. 

Don't skimp on drawer slides; for a few 
dollars more per pair, you get an infinitely 
better product. | have used epoxy-painted 
Accurnide™ slides for years and find them 
well made and easy to install. 

Granted, the materials and procedures 
laid out here may cost slightly more and 
take a bit more time to complete, but m the 
end, building a better mousetrap 1s what it 
is all about. To make products more afford- 
able, many manufacturers use cheaper 
materials and take shortcuts to make the 
company more profitable. I believe that the 
better-built product will prevail. 


BILL CROZIER builds his cabinets in Providence, 
Rhode letand. 
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BY FOSS DAY 


few years azo, two women walked 


into my shop unannounced. One 


tm of them was the daughter of a 
client; the other was her interior designer. 
They were famuliar with my furniture and 
asked whether | would consider making 
built-in cabinets for them, | said | was not 
doing cabinets anymore, just furniture. But 
the women said they didn't want cabinets 
in the traditional sense. They were looking 
for built-ins that looked like high-qualiry 
furniture. 

My curiosity was piqued, because | had 
never done anything like this before. Case- 
food construction and furniture making 
really are two separate disciplines. Built-in 
cabinets penerally are utilitarian in mature. 
To keep costs under control, the choice of 
inaterials and construction follow certain 
predictable paths. For one, doors often are 


attached wath large European-style hinges, 
and drawers are usually set on metal shdes, 
all of which make for easier adjustment and 


faster construction. Cabinets usually are 


BY COMBINING HIS FURNITURE-MAKING 
SENSIBILITIES with good case construction tech- 
niques, the author designed and built this bedroom 
furniture that looks like high-quality built-ins. 


AUSF YING THEME. Latticework is 
ised on all of the cabinet doors, Some 
intersecting members are pinned us- 
Ing brass, colored an antique brown. 


Extraordinary 
Built-Ins 


EXTRAORDINARY BUILT-INS @5 


yy 
io a ama of particleboard case ig BCrewed, 
dowelad, or biscutted tngethor. 
Although technically stil a builtin, “cabineture” has its feet planted firmly | | 
Typical cabinet 


in the traditions of fine furniture. Standard-quakty cabinets lack the 
redanormente of “cabineture.’ 
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attached to walls with screws, and mold- 
ings, if any, are nailed in place. 

Fine furniture requires more handwork, 
such as hand-cut dovetail joints, which are 
bme-consuming and costly if done ona 
large scale. But furniture presents the 
builder (and chent) with many more op- 
fons. The choices of materials are endless 
and the design possibilities vast. These are 
all the reasons why IJ got into furniture 
making and why | took on this commission. 


My mission was to create a refuge—a place 
to relax, reflect, and re-energize. The home- 
owners are both avid readers and art collec- 
tors and demanded lots of storage and dis- 
play space. Their wish list included an 
entertainment/ display center, a corner cabi- 
net, three sliding door screens, three large 
wardrobes, two bookcases, and even some 
freestanding furniture: a platform bed and 
two mghtstands. Aesthetically, the clients 
were after what they called a “contempo- 
rary Asian feeling.” 

I looked for a traditional and historical 
link that { could update and found it in a 
book on Japanese architecture. I was in- 
trigued by a style of fence and gate that un- 
lized a latcework pattern with decorative 
nails at the jomts. | sketched out various 
ideas and came up with a scaled-down ver- 
s10n Of this latticework pattern, which 
could be repeated throughout the room. 
The clients hiked the idea. The latticework, 
which is applied to all of the door panels, 
became the focal point of many of the 
pieces, both large and small, and helped tie 
them all together visually. 


Top-Quality Materials 
Make a Difference 


The clients requested that the primary 
wood be Japanese oak, a tight-grained, 
honey-colored wood. Unfortunately, it isn't 
available anymore. | was, however, able to 
track down some old-growth quartersawn 
American white oak and quartersawn 
French oak veneer, These are lighter in col- 
or and finer in grain than typical white oak 
and turned out to be a good match, 

All of the boxes and panels were ve- 
neered mecdium-density fiberboard (MDF). 
Edges were covered with solid, shopmade 
banding, about in. thick. Thicker edge- 
banding allowed me to ease the comers and 
provided «4 durable surface. | also used solid 
maple, primarily for drawer sides and backs. 
‘To keep shelves from sagging, | first built 
up a core of a 4-in, plywood surfaced on 
both sides with ¥-in. MDE Then f veneered 
the faces and finished off the shelves with 
A-in.-thick edge-banding. 

The designer provided handmade pulls 
from India. But when | first saw them, | 
wasn't too thrilled, The pulls were coated 
with layers of lacquer, shielding highly pol- 
ished brass, To soften the glare, | sandblasted 
the pulls and other hardware and chemical- 
ly treated them to yield a more subtle, an- 
nique brown finish, 

The designer also suggested using some 
fabrics as an accent. The door panels of the 
chtertainment center were wrapped in silk, 
and the corner cabinet was adorned with 
straw matting. [hese fabrics added color 
and texture to the overall scheme. 


Joinery Ranged from Biscuits 
to Hand-cut Dovetails 


[ used exposed joinery throughout. All of 
the rails and stiles were connected with bri- 
dle joines (also known as slip joints). The 
tops of lower cabinets (and nightstands) 
were veneered and framed with solid 
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wood, then joined at the corner with bridle 
joints. The rails and stiles of the headboard 
were joined the same way, 

All drawers have variable-spaced hand- 
cut dovetails with narrow pins. The drawers 
were built upon frames (called NK drawers) 
that act as slides, in tandem with wooden 
guides. NK drawers are very strong, and be- 
cause the drawer sides don't contact the 
case, drawers are easy to open and close, 

The boxes themselves were fashioned 
like typical built-ins. Biscuits were used to 
join the cases, and the backs were glued in- 
to ribbets. But biscuits don't have a lot of 
holding power at the narrow ends. So | 
added dowel joints at the front corners of 
the cases to make sure they would stay 
tigehit. Side-by-side cases were connected to 
each other using joint-connector bolts, 
Which | canted antique brown to match the 
rest of the hardware. 


CARCASE CONSTRUCTION IS PRETTY 
STRAIGHTFORWARD. But lots of work 
went into the doors. Bridle joints are used 
on all of the rails and stiles. On the inside, 
sliding wire racks are used for storage. 


FREESTANDING PIECES ConM- 
PLEMENT THE BUILT-INS. Similar 
exposed joinery and design de- 
talls went into the nightstands 
and bed. 
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tionally, the bridle joints on the corners of 
the headboard, nightstand top, and a few 
other places are emphasived. Esther the 
tenon is proud or the walls of the mortise 
protrude by a small amount. 

The exposed-joimery concept was Car 
ried over to the latticework. Where mem 
bers cross, | added chamond-shaped brass 
pins, which were patinated to match the 


rest of the hardware. 


When it came time to deliver and install 
the cabmets, | remembered one of the rea- 
sons why | got out of cabinetmaking. This 
can be cough, dangerous work, [t took three 
guys and a Genie Lift to get everything in 
place. We had to build a bridge over a 
sunken ving room to make a platform big 
enough to get the lift in position, Then the 


cabinets took a slow, wobbly ride up 12 ft, 


before being pulled over the ruling to the 
UAND-CUT JOINTS AND HANDMADE PULLS FROM INDIA. All of the drawers have variably 


spaced, hand-cut dovetails. The author sandblasted the shiny original finish on the 
pulls, then patinated them antique brown. 


second floor. That each box mace it safely 


into the room was a minor municle, 


The word details implies small or suborc- 
nate, but in furniture, details are as unpor 
tant as the materials, joinery, and overall 
design. Screw up the details, and the entire 
project is weaker as a result, Take shadow 
lines, for example, Ifa cabinet has too few, 
it looks bland; too many, and it takes on a 
busy look. On traditional doors, shadow 
lines typically are achieved through the use 
of raised panels and profiled rails and stiles. 
This project had pone of those details; in 
stead, | created shadow lines by varying the 
thickness of parts. For example, the rails are 
in. thinner than the stiles on all of the 
doors. The latticework on the flat panels 
set back from the rails by another * 
valances that run atop all of the preces are 


gapped, leaving a }-in. shadow Ime. Addi- 
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in. Ube 


All built-ins must be fitted to walls, 
which are never perfectly plumb nor flat. To 
fit these cabinets, | used scribe strips. The 
cabinets were held back approxunately 4 m. 
from the walls, and the strips were hand 
planed to fill the gap. The method made fit 
ting a lor easicr and added another shadow 
line to the rather plain sides of the book- 
shelves and wardrobes, 

This job would have been a Jot hardet 
to accomplish had | not been trained in 
both basic cabinetry and furniture making. 
For this challenging project, | drew on all 
of my skills, and that led me to a new stan- 
dard of woodworking, somewhere in the 
great divide between case goods and fine 
furniture. T call this hybrid “cabineture,” a 
style of working that combines the crafts- 


manish and ideals of both disciplines 


ROSS DAY builds custom funiture mn Poulsbo, Wash 
ington, and teaches furniture making part-time at the 
community college bowel 


FABRIC ADDS TEXTURE The top 
of the comer cabinet is covered 
in straw matting. The same 
matenal cs also applied to the 
sorfit. 
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A Woodworker’s Guide to 


_Medium-Density Fiberboard _ 


BY JIM HAYDEN 


a9 MATERIALS 


edium-density Hberboard, or 
MIDF as it is more commonly 


known, is the newest of the 
furniture-quality wood composites. Because 
of its dense, uniform composition and flat 
ness, it has surpassed plywood and particle- 
board as the sheet good of choice for fine 
work and more routine uses. 

Pre-finished faces are flat as the slate on 
a pool table, which along with it dimen- 
sional stability makes it an execllent sub- 
strate for veneer. The edges machine well, 
with mc chipcnut, and MDP accepts a full 
range of joinery and fasteners. 

But if you have never seen a 4x68 or 5x8 
shect of MDF or have never even heard of 
MIDE you have plenty of company. MIDF 
has been an industrial product for its entire 
28-year history, with most shipment car- 
marked for furniture factories and cabinet 
producers. Only recently has it become 
more available to retai] comsumers and small 
shops. Once you have some MDF im your 
shop, you may find, as | have, that at 1s also 
good stuff to make some of your jigs, fix- 
tures, and templates, 

Whether you use it for jigs or the sub- 
strate for fine veneered furniture, there are 
some special tricks and tips for using MDF. 
Pi share what I've learned from ny own 


experience and from research done for the 
National Particleboard Association™ 
(NPA), which includes eight of the nine 
MDP companies, as well as from the reac 
tions of woodworkers who regularly use 
MDP in the cabinet shop of the Arthur M. 
Sackler and Preer Galleries in the Smuth- 


sonian Institution (see the photos on p. 4). 


Machining MDF 


Because it’s homogencous (see the inset 
phote on the facing page), MDF machines 
better than plywood or particleboard and 
even some natural woods, There are no 
layers or chips, brittle edges, knots, or grau. 
| routed all 15 types of MDF made im the 
United States, courtesy of the nine MDF 
companies (sce the photo on the facing 
page). The boards share a sameness in meet- 
ing industry standards: They match m den- 
sity and superb flamess.'They differ because 
the trees harvested near the plants differ. 
The wood chips, shavings, and sawdust (or 
residuals) from the local sawmills and ply 
wood mills are the raw material of MDE 
Also, the companics use proprietary formulas, 
thus adding a few minor, and in some cases, 
a few major differences, such as formalde 


hyde content. 
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AVARIETY OF DIFFERENT TYPES OF MEDIUM-DENSITY FIBERBOARD (MDF) are available from nine 
companies that manufacture the material, Although it has been used in industry for 28 years, MDF is 
just now becoming more available to consumers and small shops. The difference in density is obvious 
when comparing MDF, left side, to common particleboard, right side. 


Mve used two brands of MDF regularly 
during the last five years. I'm impressed 
with the consistently smooth surface of the 
sheets. MIDF starts out as a low-density, 
15-m.-thick slab 18 ft. long. A %-in. board 
is compressed at BOU Ib, pressure, then 
510,000 Ib, pressure to almost final thickness. 
Sanders, wi a series of grits, take over and 
finish off with 120 or 150 grit, sanding and 
burnishing to precisely ™ in. 

sometimes T measure new sheets. | find 
their thickness to be scrupulously main- 
tained. However, extreme heat and humidity 
changes, such as daily changes encountered 


Tink, et a 8 a 


with outdoor storage, will cause a perma- 
nent thickness increase. But the thicker 
boards, 4 im. and 1 im., will take some abuse 
in storage (1.¢., stored on edge) and not warp. 


Sawing A 50-tooth combination blade is 
suggested for rough-cutting large sections 
of MDF on the table saw, But | make so 
many things out of cutoff pieces thar I go 
right to my fitush-cut blade. That used to 
be a 60-tooth triple-chip. | loved that 
blade; with a pair of hold-downs and my 
pride and joy, a shopmade, European-style 
adjustable splitter, a piece of MDF would 
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The edges machi ne | 
well, with no iy 
chipout, and MDF 
accepts a full range 
of joinery and | 
fasteners. | | = 


MUSEUM-OUALITY MDF. These display cases at the Freer Gallery of the Smithsonian Institution show off 
some of MDF's versatility. The case pictured above shows the crisp edge-holding ability of MDFina 
painted plece. The case shown below makes use of walnut-veneered MDF with solid-wood moldings. 


side down the fence and exit the blade 
with a new edge so smooth that | had to 
stroke it. Then | bought the other blade 
manufacturers recommended for MDF, a 
60-tooth thin-kerf alternate top bevel 
(mine is a Freud TPLUSS), It seemed to 
cut even cleaner than the triple-chip, and 
material moved more easily through the 
blade because of its scnu-thin kerf (nomi- 
nally 0.090 in.). Its teeth angles fit the 
NPA‘s specs for a blade to saw cleanly top 
and bottom surfaces of overlaid panels. 
They are a 15° hook, 15° top bevel, and a 
10° alternate face bewel. 

| use 6-in. blade stiffeners for a slightly 
finer cut, and | made a zero-clearance nse 


to keep the dust down where it belongs. | 
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talk more about MDF dust problems and 
anlutions later 

iy friends im the cabinet she up have 
good results using the table saw to kerf 
MDF sheets, so they can be bent mto 


i urved fc Ts 


Edge-shaping and routing When | saw 
or rout an edge, rabbet, or dado for joining, 
[Lect sharp edges with MDE Thi edie sut 
face looks and feels smooth. When rubbed 
counter to the cut direction, it feels slightly 
fuzzy or scratchy, depending on the brand 
of MDF, but the piece is ready for gliue-up 
and assembly. My contoured rowter cuts 
(cove, roundover, and Ploman ogec) are 
clean and smooth, with crisp edge profiles. 
The edge surface is a lithe rougher than 
on straight cuts, but that disappears with 
mormnal hehe sanding for finishing. When 
routing or shaping, feed MIDF about 25% 
slower than wood for maximum edge 
smoothness 

NWIDF does have its limits, Sharp pro 
Guding contoured edges aren't a good 
choice. And being 10% urca-formaldehyde 
or other glue, MDP does wear down cut 
ters faster than wood 

MDF sawdust is fine resin-coated parti- 
cles of wood dust, ight enough to become 
airborne and settle on everything in sight, 
Hiniding a router table/table saw extension 
with vacuum attachments has virtually 
chminated floating dust and cut down on 
my set-up time (see the photo at left on 
p. 36), P use a high-quality dust mask, the 
Dusttoc!® 66, which | purchased from 
Highland Hardware and have installed vac 
uum setups on all nry machine tools 

I wanted the same low-dust environ 
ment for freehand routing, so 1 built an 
acrylic and MDF salety guarcl/ Vacuum 
hookup that bolts into T-nuts epoxied on 
the underside of ny router base plate. Tt 1s 


almost 1OU% effective with MIDF dust. 


RERFS FOR A CURVE, Wood- 
workers al the Sackler Gallery 
cabinet shop in the Smithsonian 
Instrtiuton kerf-bend veneered 
MDF to make a curved museum 
bench. 


CHISP PROFILES. Medium-density fiberboard excels in maintaining sharp edge profiles. 
Shown here are, from left, examples of cove, roundover, and Roman ogee, all croated 
with oa rowter, 


successful sanding Other advice to the 
contrary, don't sand an MDF panel before 
attaching an overlay. Scuff-sanding can 
cause a weaker glue bond. | just make sure 
my work table and the panel faces are nice 
and clean, then proceed, 

Phat and contoured edges should be 
sanded before finishing to remove the nap. 


A belt sander is a good choice for flat 
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edges, as is an abrasive wheel for contoured 


edges. Use a sequence of 100 to 150 grit, or 
120 to 180 grit. It's a light sanding, not a 
dust raiser, Some shops prefer hand-sanding. 

Sanding also 1s the process that can raise 
the most of MDF’s extra-fine dust. At our 
cabinet shop in the Smithsonian, the helimet- 
type powered air-purifying respirator 
used (see the photo at mehr}. 


_ - re _ ry F 
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MDF machines and glues well, grving it 
hterally a sharp edge over plywood and 
particleboard in joint-making. “We do a 

lot of case work with Medex MDF, using 
nuter joints,” explains a cabinctmaker at the 
Smithsonian. “I have to be careful handling 
the Medex edges. They are so sharp I've 
cut my fingers several times.” 


SHOP-BUILT ATTACHMENTS HANDLE MDF S DUST 
on the author's router table, Built as an extension 
of his table-saw table, the router table houses a 


DEALING WITH OUST. A worker in the Sackler 
Gallery cabinet shop at the Smithsonian Institution 
avoids the fine dust produced by MDF by wearing 
a Racal powered respirator while finish-sanding a 
display cabinet. 


The furniture and cabinet industries use 
dowels extensively in MDF case work. 
Drawers are often made with 4:-in. dove- 
tailed or rabbeted MDF sides. Independent 
furniture and cabinetmakers seem to be 
sold on biscuit jomery for MDE If you use 
dowels, spiral and grooved dowels are rec- 
ommended ower plan dowels by cight of 
the nine MDF companies. 

The joints that work well with MDF 
(as shown in the photo on the facing page) 
wiclude: loose tenons (spline tenons), deve- 
tails, shding dovetails, and finger joints. 
Spline or biscuit miters, lock miters, miter 
and rabbet joints, simple miters, rabbets, 
dadoes, and butt ports with biscuits or 
dowels also work well. 


Adhesives A high solids or gap-filling glue 
is ideal for MDE | use modified (yellow) 
polyvinyl acetate (PVA) or Titebond I! 
when asembly time permits. Otherwise, it’s 
white PVA, the same as I'd use for wood, 
Contact cement, epoxy, and urea resin work 
well when needed. A factory method is to 
use a hot-pressed rigid resin to bond an 
MDF core and hardwood veneer. Under 
low pressure at 250° for less than three 
minutes, the thermosetting glue doubles the 
panel's stiffness. 1 would rate urea resin and 
cpoxy as the best thermosetting glue candi- 
dates, but it’s best to make your own tests on 
scrap for any setup before the final ghue-up. 
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A straight-shanked screw with deep, wide, 
sharp threads is best for MDF I use 
Rwobertson® square drive, particle board, 
and sheet-metal screws. (On the West 
Coast, a savvy MDP user recommends 
Twintast® particleboard screws.) The 
fine-threaded sheet metal or self-tapping 
screw 15 also good. And drywall screws 
make handy temporary holders for MDF 
proyects. 


De not use tapered wood screws, Screw 
threads cut MDF fibers and resins, While 
regular wood springs back, MIDF distorts. 
The distortion and tapered screw shape 
combine to make for poor fastening. 

There's a limit to the screw size an edge 
will take without splitting (see the chart on 
p. 38). Use longer (not larger) screws m the 
edge for increased strength. More screws 
add strength, up to 4 in, apart. 

Drill pilot holes in the edge, so the 
board won't split, and drill them to the 
depth the screw wall be inserted, plus about 
4 in. It's also a good idea to drill pilot holes 
in the face plane. See the chart for common 
screw sizes and correct pilot holes. 

Screws in the face should be at least 
Tin. away from corners, and edge screws 
should be 3 in. from corners. A slow drill 
speed or dull bit wall burnish the pilot hole 
wall and cause crumbling. Run a sharp bit 
at high speed (3,000 rpm for industrial 
applications). You'll get a clean, accurate 
hole with top pull strength. 

There's a “turns” trick to make sure you 
don't over-torque and strip the panel 
threads. A three-quarter turn past Hush on 


A WIDE VARIETY OF JOINERY 

is possible with MDF. Examples 
shown here surrounding a 
routed dovetail joint are, clock- 
rabbet and dado, spline miter, 
and bisculted miter. The back- 
ground is a sheet of factory- 
veneered MDF. 
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USING SCREWS IN MDF 


Screw Pilot Minimum 
size hole edge” 
| #6 hrs in, Fo un. 
mi: the in, " in. 
#10 Mi in. 1 in. 
mnte an edge without apleting. 


the face is inaximum torque. A three- 
eighths turn past flush on the edge ts the 
limit there. Even with a properly sized and 
countersunk pilot hole, the screw wall break 
away beyond these poinrs. 

My friends in the cabinet shop some- 
times use pneumatically driven ring-shank 
coated nails or coated staples on glued 
joints to save clamping time. If you do that, 
be careful not to drive edge staples with 
thear legs parallel wo the surface, or you may 
ret sphitting. 


Hinges After trying all sorts of hinges, I 
found the best hinges for MDP attach face 
to face. When hinges are installed, MDF 
may “pyramid,” or develop a bump around 
hinge screws. To prevent the pyramid and to 
ensure the hinge 1 flush, drill a partial 
countersink along with the pilot holes. 


Laminating, Veneering, 

and Finishing 

Good bonding strength, dinvensional stability, 
flatness, and other qualities previously 
mentioned make MOF an ideal substrate 
for numerous materials, mnclucing: high- 
pressure laminates and veneers. Cross- 
banding 6 unnecessary with even the 
thinnest veneers. 

Ether veneers or paint can be used to 
finish edges. A painted edge may work well 
with lamunated, vencered, or, of course, 
painted face planes. [t involves a typical 
edge-finishing process. Careful sanding is 


followed by one or two coats of sealer. 
Burnish smooth each coat of sealer before 
applying the final topcoat. 

Quick-drying sanding sealers, auto-body 
primers, and even white PVA glues diluted 
A can be used as ere sealers. 

Sealing in formaldehyde may be a factor 
it finish selection. The level of formalde- 
hyde in untreated MDP may remain above 
ambient levels for several years, 

High-pressure laminates offer almost 
total sealing, matching factory-apphed thin 
and thick vinyls. After that comes alkyd oul 
primer and oil enamel paint combined, two 
coats of polyurcthane, and latex-ammonia 
combined with two coats of larex wall 
paint. (The latex-ammonia types will raise 
the grain.) Ironically, the effective alkyd oil 
finishes contain formaldehyde, but it nor- 
mally off-gascs m two weeks. 

Fimishes that are less effective sealers 
include: oi) based or lnequer sealer plus a 
top coat of varnish or lacquer; two coats of 
lacquer or oi! primer; lacquer sanding sealer 
plus one or two coats clear Lacquer; quick- 
drying lacquer sancing sealers; and shellac 
or varnish apphed without a sealer, 

Despite their other mertts. finishes that 
will not cffectively seal in formaldelyyde in 
MIDF include: two coats of reyular latex 
paint, penetrating oil sealer, stains, waxes, oF 
linseed oil. 

There are treated low-formaldehyde 
MIDFs, such as Plum Creek®, ancl 
formaldehyde-free brands, such as Mechte 
fl and Medex (exterior grade), to consider. 
| asked the Sackler and Freer cabinet shop 
supervisor, Cornell Evans, for his unpres- 
sions of Medex." Medex has no formalde- 
hyde and is fire-rated. It 1s hghter and harder 
than (regular) MDF" he said. “It glues better 
and takes paint better, We use it for case 
work. [et has sharp edges, ts water repellent, 
and as much less dustry (than other MDFBs). 
There is no fine sawdust when cutting. We 
use #-in. Medex in place of 4-in, MDF" 


Finding and Buying MDF 


Sancanl MDF costs about 60% les than 
seven-ply birch plywood and about 40% 
more than particleboard. And formaldehyde- 
free, water-resistant Medex-type MDF is 
about triple the cost of particleboard, but 

it is still 15% less than top-quality birch 
plywood. 

Locating and buying mecium-density 
fiberboard ts sometimes difficult because so 
much of it goes cirectly to industry. In the 
summer of 199), several MDF companies 
began test-marketing their products around 
the country. 

Calitorma ts a big test market. The 
Medite Corporation based in Medford, 
One. 18 placme 4-in. Meditel? in 20) home 
IMpProveMent shores there. J.B. Alyggeins, a 
chain of small lumberyards, has MIDF in 
their yards in Los Angeles, San Francisco, 
and Sacramento. 

Some chams have MDF in selected 
stores across the country. The stores meclude 
Handy Dandy and Lowes. Sequoia Supply 
in Columbia, Md., distributes Plum Creek 
MDF to lumberyards in parts of Maryland, 
Virgimia, and Pennsylvania. 

If you know of nulls that cater to wood- 
workers, call them. If you must special 
onder, local mdependent dealers are your 
best bet. A chain that has particleboard but 
no MDF may be able to order some for 
you from its particleboard source, but you 
will pay top dollar, 

Small commercial shops can buy from 
one of the 2,000 industrial wood products 
distributors in the United States. Would the 
industrial distributor welcome me i | 
showed up as an individual to buy one 
or two sheet? Probably not, But my 
27 54member Washington Woodworkers 
Guild has an agreement with one to sell to 
all our members, large orders or snuall. 
(Guilds have buying power. We have price 


ciscounts from several stores, wholesalers, 
and manufacturers.) Don't overlook the fact 
that some sellers are willing to deliver sheet 
material, 

If all else fails, write one or more of the 
MDF companies listed below, and tell them 
everything you went through and how 
badly you want their product. [f you have 
equally interested friends or belong to a 
guild with a genuine interest in MDP 
among its members, mention that also. No 
One 1 promlismg you imstant results, but 
many letters from many woodworkers do 
a market make. 


JIM HAYDEN is an amateur woodworker and a profes: 
sional photographer at the Arthur M. Sackler Gallery 
and Freer Gallery in the Smithsonian iinetiution, Wash- 
ington, D.C, 
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Georgia-Pacific Corp. Holly Hill Medite Division of SierraPine Ltd. 
1393 Peachtree St, NE. 2151 Professional Drive, Suite 700 
PO Box 105605 Roseville CA 95661 
Atlanta, GA 30348 BOO-676-33360 
www.9p.Com Www. Sietrapine.com 
International Paper Norbord Industries, Inc. 
Masonite Division PO Box 26 
Spring Hope Plant Deposit, NY 13754 
Highway 64 wew. norbord.com 
PO Box 369 
Spring Hope, NC 27BB2 Plum Creek Manufacturing, LP. 
www. intemational paper.com PO Box 160 
Columbia Falls, MT 59912 
Louisiana-Pacific Corp. www, plumcreek.com 
Eufaula Mill 
Route 3, Box 22 Weyerhaeuser Co. 
Clayton, AL 36016 PO Box 290 
www.lpcorp.com Moncure, NC 27559 
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BY KEN PICOU 


ynthetic countertop materials are 
often specified for kitchen and bath 
F installations as well as for mest office 
furnishings. Their durability, low mamete- 
nance, and, at least for the plastic lannnates, 
their comparative inexpensiveness as a 


countertop material make them an excel- 
lent choice anywhere you don't want to 
worry about ruining wood. Moreover, 
they'll actually protect the custom cabinets 


you've built down below by keeping, hquids 
away from the woodwork. 

That's why every professional wood- 
worker should have some familiarity with 
how to work plastic laminates and the 


newer solid surface materials. Even if you're 
a hobbyist, knowing how to work wath 
these materials can sive you money and 
open up your options. Working these mate- 
rials isn’t difficult, but because they Te so 
different from wood, it helps to understand 
4 little about them and the special tools and 
materials they require. 


The Materials 

The countertop material we see Most com- 
monly, ike Wilsonart®, Formica®), and 
Micarta®), is made of kraft (grocery bag) 
paper saturated with melamine, the plastic 
that was used to make those unbreakable 


SYNTHETIC COUNTERTOP MATERIALS ARE DURABLE, VIRTUALLY MAINTENANCE-FREE, AND EASY TO WORK. 
Plastic laminate with only its top layer colored is the least expensive (left), followed by laminate colored 
all the way through (center), which costs about three times much, Solid surface materials (right) are 
more expensive yot, but look like natural stone and can be refurbished if scratched, 


FOR A LES®S-con SMAicuous 
SEAM when using conventional 
plastic laminate, glue the edge 
on first, and then trim it flush 
with the top using a laminate 
trimmer of small router. That 
Way, the top sheet of laminate 
will cover over the strip along 


A CAREBIDE-TIPPED SCORING TOOL MAKES CUTTING 
LAMINATE QUICK WORK. When cutting a shoet of 
plastic laminate down to rough sire, use a light 
touch for the first couple of passes. increase pres- 
sure gradually until you're through the top layer. 


plates from the "50s, Layers of this 
melamine-saturated kraft paper are then 
subjected to high temperatures and tremen 
dous pressure, creating a dense, tough, brit- 
tle sheet. In most cases, the color and pat. 
tern of the sheet 1s only one layer thick and 
is determined by the color of the top sheet 
of paper. Laminate is most commonly sold 
in 4x8 sheets. This standard type of laminate 
(one layer of colored paper) generally retails 
for between $1 and $1.50) a sq. ft. 

There are laminates available in which 
every layer of paper is colored. The advan- 
tage of this type of laminate is that seams at 
the edge of a Countertop almost disappear 
because the color is consistent throughout 
the thickness of the laminate. The down 
side is that you'll pay up to three times as 
much for this aesthetic improvement: 
gericrally between $4 and $4.50 a sq. ft. 

The solid surface materials (Gibraltar®, 
Corian®, Avonite®), Surell®, and Fountain- 
head®) consist of acrylic and/or polyester 


the edge, making the seam 
less evident. 


resins, depending on the brand, mined with 
hilers and coloring agents. They usually come 
in in, sheets, 31 in, by 145 in, (an inch over 
IZ ft.) but may also be cast unto sinks or mold- 
ings at the factory. Solid surface material 

typically costs between §15 and $20 a sq. ft. 


Working with 

Plastic Laminates 

As when using wood veneers, you should 
cover both sides of the substrate to prevent 
warping duc to uneven moisture transfer. 
An mexpensive noncolored laminate called 
backer board ts sold exclusively for this pur- 
pose. If, however, the substrate is secured te 
4 strong supporting framework, this spep 
may be skipped. 

The materials used most commonly as a 
substrate for plastic laminates are particle- 
board, mecium-density berboard (MDF), 
and plywood, Laminates are usually bonded 
to the substrate with contact cement, 
although white glue also works well. In 
kitchen-cabinet factories and other large 
operations, the contact cement is usually 
sprayed, but for the hobbyist or small-shop 
professional, a knobby roller made especially 
for applying contact cement or a serrated 
squeegee will do just fine. | prefer the 
knobby rollers, which you can find in most 
places where laminate is sold. 

When covery a countertop with lmi- 


nate, you can either edge the countertop 
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VENETIAN-BLIND SLATS PERMIT 
PRECISE PLACEMENT of the top 
sheet of laminate when using 
contact coment (right), Starting 
with strips overy 10 in. or so 
ower the length of this section of 
countertop, the author removed 
all the slats left of center. Next, 
he works from the center out to 
the right, putting pressure on 
each section as he romoves a 
slat, being careful to avoid cre- 
ating air bubbtes. 


with wood or use the same material on the 
edge that you did on the top. lf you're po 
Ing to use wood, wait until after you have 
the laminate om the top tummed flush with 
the edge before you glue and clamp the 
edge to the substrate. Dut if you're pong to 
use laminate on the edge, you'll want to 
gluc tt on first, trim ut flush, and then do 
the top (sce the photo at nght on p. 41). 
The idea is to make the seam as inconspic- 
vious as possible. 

Cut plastic laminate oversize: Trimming 
te exact size is done after the laminate 1s 
glued to the substrate, using a laminate 
trummer or other small router with a 
bearing-puided, flush-trmmming router bit. 

You can cut plastic laminate to rough size 
on the table saw. Carbide-toothed, tripte- 
chip blades work best, but as long as you re 
cutting oversize, any blade will do. Another 
consideration on the table saw 1% to make 
sure the latninate can’t slip under the table 
caw fence and mess up your cut. Clamping a 
piece of wood to the fence so thar the wood 
is flush with the table will do the job. 

Another way of getting plastic laminate 
down to rough size is to use a straghtedpe 
and a carbide-tipped scoring tool made 
expressly for the purpose (see the photo at 
left on p. 41). These knives are penerally 


available wherever you can buy the laninate 


itsclf. To use this tool, score the laminate 


lightly on the first ¢ ouple of passes, and 
then exert mcreasing pressure for another 
few passes. All you need to do 1s get 
through the first layer of the laminate; then 
you can fold the sheet up and down, and it 
will break cleanly along the scored line hke 
drywall or tile, for example, 

Before applying any adhesive, make sure 
that both the back of the laminate sheet 
and the face of the substrave are clean, Even 
small bits of debris will keep the two sur- 
faces from mating nicely. Once the mating 
surfaces are clean, spread contact cement on 
both of them, and let thems dry until just 
barely tacky to the touch 

When the two surfaces touch, they wall 
bond immediately and permanently, so it's 
important that the laminate be positioned 
exactly where it belongs. The best way to 
do this is to lay a number of Venetian-blind 
slats (thin wood slats will work m a pu ich) 
ov the substrate at 10-in, to 12-in. intervals 
Then set the laminate on top of these, posi- 

tioning it precisely. After checking to sce 
that the laminate is properly positioned, 
carefully remove the slats starting from the 
center and working outward 

Gently lower the laminate to the surface 
as cach successive slat is removed (sec the 
photo at left). Once the top i down, you 
can ensure a good bond across the entire 
sheet by applying pressure to the surface 
with a hard-rubber roller or by poundmeg 
on a wooden block with a hammer. Make 
sure there are no air pockets. 

Because the contact cement bonds 
mmumediately, you can trim the overhanging 
edges flush right away. If you need to tim 
farther into a corner than the laminate 
trimmmer'’s baseplate will allow, cut the lami 
nate with a hacksaw blade, and then finish 
trunming it with a file. 

If you are using laminate for the front 
edge, it’s best to chamfer the edges with a 
7° ammer bit, which wall give you a crisp 


edge but one that wont cut you. 


and will mot 
starve the joint. Because 
solid surface materials are 
nonporous and very dense, 
lightening down on pip or 
bar clamps could casily 
SQueere out all the seam 
material. Also, the seam 
material shrinks as it dries, 
so the spring clamps com- 
pensate for this by main- 
talning consistant pressure, 


These high-dollar countertop materials are 


most often mace to look like natural Sorc, 


but they're also available in a variety of solid 


amd flecked colors. Solid surface materials 
don't Pecuuir a substrate, the yagehy sheets of rt 
are usually mounted to the framework of a 
counter using dabs of silicone sealer. The 
silicone allows for the slight expansion and 


contraction of the solid surface material. 


. Sm 
kits provided by the manufacturer of the solid 
surface material are used to edge-join sheets of 
the material of build up stacks of the strips to 
create a thicker edge. The kits consist of a bag 
with both resin and catalyst inside, separated 
by a plastic clip. You just remove the clip, knoad 
Till thoroughly mixed, move the scam material 
to one side by scraping the bag against a bench 
edge, and clip and squeeze. 


on Pal | 
ied | 
| 
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(below), ensuring an even 


coat of the right thickness. 


Solid surface materials can be cur on 
shaped with most woodworking tools, 
Inside corners should have a radius of at 
least 4 in. to avord stress fractures. Seams 
should be at least 1 in. from inside corners 
and 3 im. from sink cutouts. There should 
always be some supporting structure below 
a seam, 

Sheets are joined and edges are built up 


using manufacturer-supphed seams kits in 


WORKING WITH SYNTHETIC COUNTERTOP MATERIALS 


44 MATERIALS 


colors that essentially disappear when a 
seam is done meht. These seam kits consist 
of a sealed plastic bag contaming a catalyst 
and colored resin, separated by a plastic clip 
on the outside of the bag. When the clip 
separating these components is remaoved, 
you can mix them by simply kneading the 
bag in your hands until the contents are 


thoroughly blended. Then you move all the 


scam material to one side of the bag, snip 
an opposite Corner, ancl squeeze out the 
seam material as needed. 1 use the same kind 
of knobby roller to spread the seam material 
as | do the contact cement because ut leaves 
a consistently thick layer of adhesive 

As the seam material dries, it shrinks, 


so normal bar, pipe, or speed clamps could 


loosen. | use spring clamps, which maintain 


while the soam matorial sets up. 
The dowols koep the tape out of 
the joint, and the tape, stretched 
taut across the joint, provides 
enough pressure to get the joint 
to fuse. A strip of tape beneath 
lhe joint hoops it from bonding to 
the plywood work surface. 


Sanding in stages down 
to 600 grit will clean up the rest and polish the surface to a 
nice luster. 


a steady pressure on the joint. Another ad- 
vantage of using spring clamps is that you 
can’t overtighten them. Because of the 
nonporous nature of these solid surface 
materials, rt ont difficult to squeeze all of 
the bonding resin out of the jount if you 
use regular clamps. 

To jo these solid surface materials 
edge to edge, 1 clean the edges with alcohol 
and position the pieces about 4 im. apart. | 
squeeze a bead of the seam material between 
the two pieces that [m pounng, working it 
into the jomt if necessary. Then I pull the 
jount tight by hand, making sure there is 
squeeze-out over the full length of the 
joint. | hold the joiner together while the 
scam material s drying by laying small 
dowels or pencils along both sides of the 


joint and then stretching bengths of packing 
(or similar) tape tightly across the jount and 
over the dowels. There's sufficient elasticity 
in the tape that I can stretch it so that it 
will maititain tension on the joint. 

After the seam material has dried thor- 
oughly (45 minutes to an hour), | trum the 
hardened squeeze-out flush using a router 
With a flat-bottomed bit and two clearance 
blocks mounted to its baseplate, The seam 
sands out casily to a glossy finish using 
regular 600-erit wet-or-dry sandpaper, but 
a matte finish ws generally recommended 
by the manufacturers because it hides 
scratches better. 


KEN PICO is a designer and woodworker in Austin, 


The following companies manufacture synthetic countertop materials (regular laminate =L; 
colored laminate = CL; solid surface material = SSM). Product literature is available from 
all of them. Some have instructional matenals on use and installation. 


PO Box 6110 

Temple, TX 76503-6110 
800-433-3222 

Products: Wilsonart (L), Wilsonart Solid 
Core (CL), Gibraltar (SSM) 


DuPont Co., Corian Products 
PO Box 80702, Room 1216 
Wilmington, DE 19880-0702 
800-476-7476 

Product: Corian (SSM) 


Formica Corp., Samples Division 
1504 Sadler Circle South 
Inclanapolis, IN 46239 
BO0-367-6422 

Products: Formica (L), Colorcore (CL), 
Surell (SSM) 


Avonite Inc. 

1945 South Highway 304 
Belen, NM 87002 
800-478-6648 

Product: Avonite (SSM) 


International Paper, Nevamar Division 
Odenton, MD 21113 

410-551-5000 

Products: Nevamar (L), Fountainhead 
(SSM) 
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LAUDERBAUGH 


hen you need big, flat panels 


that are stable, smooth, and 


ready to be cut, you just can't 
beat sheet goods. But moving plywood, 
melamine, or medium-densitry fiberboard 
(MDF) is a backbreaker. A single 4x8 sheet 
of ¥-in. MDF weighs almost 90 Ib., and it’s 


terribly awkward to maneuver, especially by 


yourself. 


L used to think that schleppmeg panels 
by hand was a necessary evil in my cabinet 
making business. Like many snall-shop 
owners, | didn’t have the space or the 
budget for material-handling equipment 
like a forklift. [ stored panels near my saw 
in a stack. Gut it seemed whichever panel | 
wanted was always buried at the bottom of 


the pile. The day I needed a panel that was 


under 3() sheets of melamine, | just knew 
there had to be a better way. 

[t was time to stand back and analyze 
my entire pane!-handling process—from 
unloading the truck to pushing panels 
through the saw. My goal was to devise a 
way for one person to unload, store, sort, 
and move panels to the saw, using the least 
possible effort. Sa | came up with a storage 


system built around a low platform. 


When | began studying how 1 had been 
moving sheet goods, | realized how ineffi- 
cient Ud been, So | designed a panel-storage 
system to achieve five basic objectives: 

* provide easy access to panels 

‘minnnize lifting of entire sheets 

‘work at safe, confortable positions 

organise panel cutotls 

‘make the most of my floor space 

At the heart of the panel-handling sys- 
tem 1s a 4—ft. by 10-ft. platform. The top of 
the platform is 24 in. above the floor, which 
is easy On the back for those rare times that 
[ have to litt an enore sheet. The top is also 
at the right height for siding sheets directly 
off the tulgate of my truck. And by standing 
On the platform, | can leaf through panels 
or reach up to my overhead curoff rack. 
Connected to the top are two panel sup- 
ports (I call them bolsters) that slide in 
tracks. The bolsters can be removed for 
loading panels or adjusted te fit the stack 
of sheets as it grows or shrinks. 

I store panels with the long edges on 
the platform and the faces leaning against 
the wall. To sort through the stack, I lean 
iiwanted panels agaist the bolsters and 
leaf through the rest like pages in a book. 
The end of the platform is 6 ft. from the 
front of my saw, providing plenty of cutting 
room, But | can still rest an end of a sheet 
either on the saw table or on the platform. 
‘To maximize floor space, [ built two low 


assembly tables that roll under the platform. 


1. PLATFORM IS AT A COMPORT- 
ABLE HEIGHT FOR UN LOAD PAG. 
The author sildes plywood from 
his truck to the platform and ‘tilts, 
the panels up to the stack. He 
doen't have to lift the full Sheet. 


2. GOLSTERS LET YOU LEAF 
THROUGH SHEET GOODS. When 
sorting through panels, two bel- 
sters act like buttresses to sup- 
Port sheets al the front of the 
Stack (left) The bolsters adjust 
by siding and locking in tracks 
in the top of the platform (below), 
An overhead rack holds small 
cutoffs. 


=e 


| 


i. THE RIGHT SPACE BETWEEN 
SHEETS AND THE SAW. After the 
author selects a panel, he pulls 
it end first from the stack. The 
Platform is 6 ft from his saw so 
thal both ends of the sheet can 


4, PANEL SUPPORTED AT START 
OF COT. The placement of the 
Platform allows easy access to 
the saw and enables one person 
to move and cul panels. Leaving 
the front edge on the saw, the 
author feeds a panel into the 
blade by holding the unsup- 
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STORED SHEETS ARE EASIER TO 
LIFT. When the author has to 
carry a full sheet, he lifts it up- 
right to keep his back straight. A 
cuboul glves his hand clearance 
to grab the sheet’s lower edge. 


The No-Sweat Panel Shuffle 


The beauty of the panel-handling system 1s 
thar { almost never have to lift a full sheer. | 
either slide the panel or lift only one end. 
Photos 1 to 4 on p. 47 show my typical 
panel-moving sequence. If 1 do have to hit 
a sheet off the platform, a cutout makes it 
easy (see the photos below). 

There are only four elements m my 
panel-storage system: the plattorm, the 
bolsters, the cutofl racks, and the assembly 
tables. I'll briefly explain how [ built the 


platform, but ("ll leave the specific mMcasiire= 


ments and details wp to you. If you don't have 
headroom for overhead racks, for example, 
you can mount them somewhere else. 


The platform The platform must be sturdy 
and big enough to held 4x8 sheets. | de- 
sipned the framework so I'd get the most 
storage arca from the dead space under- 
neath. | used 44s and 2x4s for the frame 
and secured it to a 10-ft.-long ledger | 
bolted to the wall. | anchored each leg of 
the platform to the floor. 

The top of the platform has a pair of 
grooves running across the width, which 
serve as tracks for the adjustable bolsters. ! 
bored %1m.-dia. holes in the grooves every 
6 in. to register the bolsters (the bolsters 
have alignment pis on the bottom) at vari- 
ous preset positions. And I sleeved the holes 
with short pieces of Schedule 40 PVC pipe 
to keep the holes from wearmg and to keep 
the pins clean. 

I iet in and cpoxied “-in.-thick steel 
bars along both edges of the grooves to 
create hps to secure the bolsters, The bars 
protrude % in. mite the groove, leaving a 
X-in. gap between the bars. The top of the 
4-in, plywood covered by 4-1. 
tempered hardboard—ais screwed to the 
frame. On the wall behind the platform, | 


plattonm 


attached a 4-in. sheet of particleboard, so 


the panels have a flat surface to lean against. 


The adjustable bolsters ‘The bolsters 
measure 32 in, tall and are 9 mn. wide at the 
bottom, tapering to 2 i. at the top. The 
cores are made of solid wood with in. 
plywood gussets glued and screwed to the 
sides. At the bottom of each bolster are two 
pins. One pin is a in. carriage bolt that 
fies into the crack holes to align the bolster; 
the other pin, also a 4-im. carnage bolt, is 
inverted and has a 1-1. flat washer under 
the head. This pin prevents uplift on the toe 
of the bolster as sheets are loaded against 

it. The pins are height adjustable, so they 


engage both the holes and the lips of the 
track. Adjust the pins so they fit smugly in 
the tacks. Then carefully lean sheets agamst 
the bolsters to make sure they'll hold. You 
don't want a stack of sheets to crash against 


your legs later. 


The cutoff racks Because | have a nice 
high ceiling, 1 made a rack above the plat- 
form for vanous-sized cutofls, The over- 
head rack w« divided imto three sections. The 
left section holds 12-m.-wide pieces. the 
center 18-n.-wide pieces, and the right 
24-in.-wide cutofis, | located the bottom 
edge of the rack 62 in, above the platform 
to allow for 5-f.-wide sheets and metric- 
azed plywood on the platform. The rack is 
attached to a ledger bolted to the wall. To 
the right of my platform is a storage rack 
that fuse for wide cutoffs and long rip- 
pings. [ can also use this area to store full 
panels vertically. 


The roll-out assembly tables ‘The space 
underneath the plattorm was the perfect 
place for storage-drawer units that also 
serve as cabinet-assembly tables. The two 
units are On wheels. They can be joined 
together to make one lange surface, and 
when both tables are rolled under the plat- 
form, four drawers face out (see the photos 
at right). [ keep fasceners and hardware in 
these, When | pull the tables out, there are 
plastic crates in the back where I store 
power tools. The crates shde out on pull- 
out shelves, 


SKIP LAUDERBALGH is 2 sales representative for 
Blum Hardware and a college woodworking instructor. 
His shop is in Costa Mesa, California. 


DRAWERS MAKE USE OF FLOOR SPACE. A bwo-part 
assembly table rolls under the platform when nol 
in vee. Wigned by biscuits and clamped together, 
Lhe table has slide-out bins in back. 
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Paint-Grade 
Cabinets 


ost of us who work in wood 
love its color, grain, and texture, 
die and we usually build to show 
off these characteristics. So when a chent 
called and asked me to make a built-in 
stereo and display cabinet that had to be 
painted high-gloss white, I hesitated a little, 
But when | saw his house and the room the 
cabinet was to go in, it was obvious to me 
that paint was what this job called for. It ts a 
modern house, sparsely furnished, wath 
light-filled rooms defined by strong geo- 
metric forms. It was an excellent setting for 
a built-in cabinet that blends architectural 
and furniture detailing, and a good place for 
paint. Once | had accepted the logic of a 
paint finish, and also had accepted the job, 
every subsequent move | made was affected 
by the choice of finish—from decorative 
and structural decisions through selection 


of the materials to construction and sanding. 


Planning for Paint 

There are all grades of paint finishes, and it’s 
important to have a clear idea of what you 
are aiming for before you begin. | talked 
with the client at length about the level to 
which the painting should be done. We 
wanted something well above the average 
wall-and-trim job, but taking it to the level 
of a grand piano would have made the cost 


of the prep work and the painting prohibi- 
tive. So we agreed to try for somethimg in 
between: A bit of grain texture might show 
under careful inspection, but the overall im 
pression should be clean and unblenushed. 
With an understanding of what we both 
expected, | was ready to begun. 

When designing for a clear finish, the 
color and grain of the wood are often the 
central point. A big, flat panel can be spec- 
tacular if the grain is right, and curved 
erain along a focal axis can pull a piece 
together and make an otherwise very plain 
design a thing of beauty. All this 1s lost 
when you pam, What you gain in return Is 
beautiful clean shadow lines. undisturbed by 
grain pattern and texture. Paint emphasizes 
the volume of intersecting planes, and | 
took advantage of this in the design of the 
cabinet. The prece was to be built mito an 
alcove formed by a series of sharp-edged, 
squared-off arches that stepped oul inte the 
room. | adapted this step pattern for the 
cabinet’s detailing, echoing and altering the 
step motif, playing off it without exactly 
reproducing it. 1 would have desizmed 
differently for a clear finish because the cis- 
tinctive geometric patterns and proportions 
| settled on would have seemed cluttered 


and confused had they not been painted, 


[try to design built-in furniture thar 
looks truly built-m, like the beautiful buf- 
fers so often found in Victorian houses. 
Thinking of trim as an important design 
element contributes greatly to the integrated 
look that | always seek, It’s easy, when 
desgning built-in cabinets, especially painted 
ones, to fall into the trap of making: mis- 
placed kitchen cabinets. | try my best to 
avoid this by developing detailing that wall 


give the piece a look of permanence, of 
belonging where it stands. 

Because the piece was to be fairly big, | 
broke it down inte four components that 
could be easily transported and assembled 
on site. | used a raised frame detail all 
around and between the major compo- 
nents. | applied these trim strips when the 
cabinets were set m place. This not only 
covered seams and edges but underscored 
the visual theme of the cabinet. 


PICKING PAINT AS A PURNITURE 
FINISH 15 NOT JUST A MATTER OF 
SHUFFLING COLOR SWATCHES. 
4s Lars Mikkelsen discovencd 
when he built these cabinets, 
decisions, materials, and 
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How to Pick Your Painter 


Wl o prequalify a painter fora difficult finishing job, | would recom- 
J. mend asking to see what he considers his finest work. I'd also ask 


him to explain in detail just how the finish will be achieved. I'd have him 
pre-finish one door panel using the materials and finish specified for the 

| job. The client would approve that sample for color, gloss, smoothness 
of finish, and durability, and then it would be used as a job standard. | 
have often volunteered to do this when the situation warranted it, or 
when the clent was unfamiliar with my work. 


DAVE HUGHES is a professional finisher in Los Osos, California. 
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To take advantage of the strong shaclow 
lines, I made ali the doors and drawers 
inset—flush with the surrounding surface— 
and free of exterior hardware, With inset 
doors and drawers, an even gap 1s always 
important, but when a black gap lime ts 
contrasted with white paint, small discrep- 
ancies become obvious to even the un- 
trained eye. And | was making the tolerances 
small, so | needed hardware with fine 
adjustment. | wanted concealed European 
hinges for the doors and chose Grass) 1006 
hinges on 20mm mounting plates. | picked 
the 1006 because it’s relatively small; | was 
advised, though, that it won't work wath 
inset doors that are any thicker than 4 in. 
The doors are held closed and sprung open 
with Hafele™ touch-latches. Por the 
dniwers, | used Accurice full-extension shdes 
and 1041 Flexa-Touch pushers. | purchased 
my hardware from Capitol Hardwareld (see 
Sources on p 5/). 

| wanted the doors painted on both 
sides, but for the drawers, | wanted only the 
fronts painted, leaving the sohd-maple 
drawer boxes unfinished. This posed the 
problem of where to make the transinon 
from painted surface to raw wood. | solved 


Drawer Detail 


Paint break 


Solid deawer 

Beck of drawer fonts rvbbeted 

to previcle unintemupted wdge for tranniticn 
from paint to raw wood, 


it by running a rabbet around the insicte 
edge of the drawer front, establishing a 
clean, uninterrupted line for the pamter to 
tape off, as shown in the drawing above. 
Materials to Fit the Finish 
The materials | chose for this job were 
determined largely by their paintability. | 
necded something without open pores or 
ereat differences between hard and soft 
erain because such differences would tele- 
graph through pamt. | ended up choosing 
poplar for the solid wood and shop birch 
plywood. Both are relatively inexpensive, 
mill well and require minimal preparation 
for painting, Other choices for solid wood 
could be maple, birch, or alder. The nvain 
reason | chose poplar over the others was 
the ease with which it can be mulled. For 
sheer goods, medium-density fiberboard 1s 
a possible choice; it paints nicely but 1s 


NAILIN THE RAIL. The author shoots brads through 
the frame of the door to keep it from shrinking 
@way from the panel, which could crack the paint 
and expose unfinished wood. 


extremely heavy to haul around and, chere- 
fore, easy to damage. 

Stereo speakers were to be housed 
behind the top doors on either side and 
the center door below. | made open-grid 
panels for these doors and covered them 
on the inside with sheets of metal speaker 
mesh (available from better stereo otitlets). 
The mesh was painted to the same color as 
the cabinet and was easy to cut and install 


with small screws. 


Joint Selection 

Both the finish and the siting of the cabinet 
were factors in my selection of biscuits for 
Its major jomnery. Using biscuits alone on a 
freestanding piece that could take a lot of 
abuse ower the years might not be a good 
lea; but once a built-in is in place and 
attached to the walls, there is not much 


stress on the joints. So 1 felt this technique 


would be amply strong. Because the sides of 


the cabinet woulel [ue hidden when it WS 


Speaker-Cabinet Door 


Solid poplar, with subchoed, even 
Grain, machines and sands easily 


Floating tenon 


Half-lap jot are cut 
with moe! pound fines on 
the inride of the door 


put in place, 1 used screws to draw the 


Joints together while the glue set. [ lipped 


all the plywood with 4-in. by 14-in, strips 
of solid poplar that | biscuited, glued, and 
nailed on. ft saves a lot of time to nail the 
wood on rather than clamping it, and the 
spackled nail holes disappear under the 
paint. | also find that with nailing, | can 
locate the lipping exactly, burt with claryps, 
the strips are a bit more difficult to conol. 

Though the carcase of a built-in does 
not take much abuse and you can use some 
shortcuts in its Construction, this is not true 
for the doors and drawers. They need to be 
made with the same strength and care as for 
any Freestanding piece. | made the drawer 
sles of solic) wood, and then I joined them 
to the fronts with shding dovetails. 

] jomed the stiles and rails of the doors 
with loose tenons. The mortises for these 


tenons | can cut with great precision on my 


and takes paint smoothly. 


/ 
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Speavine IL Opaque Finish on 1 Furniture 


: BY DANE HMVGHES: 


© sk any painter familiar with high- 
A quality finishes and he or she will 
tell you that furniture-grade paint fin- 
ishes are far more demanding than natu- 
ral wood finishes. The simple reason is 
that the opaque surface of the paint 
highlights any defects or irregularities in 
grain and texture. Surfaces must be 
sanded, caulked, puttied, and re- 
sanded several times, and still some 
rubbing out and polishing may be re- 
quired to achieve satisfactory results. 
The deeper the color and higher the 
gloss, the more demanding the process. 
With so many variables to be controlled, 
a patent, methodical approach is es- 
sential in applying opaque finishes. 

Now, try to achieve that flawless 

firush inside a chent's home, with kids, 
dogs, and neighbors dropping by for a 
look...to be candid, | didn't have too 
mweh enthusiasm for attempting the or- 
site finishing of Lars Mikkelsen's cabi- 
nets until | saw them for myself. They 
posed a real challenge, both technically 
and logistically, and that is what got me 
involved, 


Prep the Work 

On any on-site job, you have to take 
particular care to cover and to mask off 
all adjacent surfaces and any parts and 
hardware that won't be painted. The 
tape | use is Longmask by 3M, a fine- 
creped blue tape with high tack that 
leaves no residue. | rub tt down with a 
fingernail, and it provides an excellent 


edge seal, allowing no paint to creap 


undemeath. With oil-based finishes, the 


tape can be pulled up when the paint is 
dry. With latex, which has greater bridg- 
ing capacity, | score a line along a 
straight edge with a razor blade before 
removing the tape. 

Good lighting is also critical for a top- 
quality paint job. Natural light is always 
best, but when | do use lamps, | place 
them far from the work to minimize glare, 

The cabinets on Lars’ job were 
already sanded quite smooth when | 
began work on them, but | always count 
on a certain added amount of time for re- 
sanding, puttying, and caulking because 
you can't really see the surface in detail 
until that first coat goes on. | have found 
it is best to fill all you can easily see; 
then apply a first coat of pnmer, and re- 
pair any small areas you have missed, 
The essential thing is to catch all of 
these before entering into the final-coats 
phase. This careful, methodical filling 
and sanding is where the patience factor 
really tells. For a fine finish, you must 
spend a certain amount of time yust look- 
ing at every piece. 

Lars had removed the doors, and | 
fitted each one with two small finish nails 
in the top and bottom edges (as shown 
in the drawing on the facing page) to 
act as stands for spraying, handling, and 
drying. Then | set up a makeshift booth 
in the garage to spray the doors and 
drawers. 


Spray on Multiple Coats 
The pomer | sprayed was Sherwin 
Williame®) Hi-Build Lacquer Wood 
Surlacer reduced about 35% wath 
medium: fast lacquer thinner. | used a 


high-volume, low-pressure (HVLP) spray 


unit, which, with ite portability and re- 


duced overspray, is particulary well-sumted 
to on-site work. | used the HVLP unit 
with a Capspray® fine-finishing gun. 

After spraying two coats of lacquer 
wood surfacer, | lightly sanded all sur- 
faces with 400-gnit wet-or-dry sand: 
paper that | first broke in on the backs 
of doors or bottoms of cabinets where 
dry-fall overspray accumulates. | turn 
the paper over and use the paper backing 
to abrade the knife-edges of doors, 
drawers, and trim to avord burning 
through the finish. 

The third coat of primer was a final 
fill-coat, not really sanded, but rubbed 
with the back of sandpaper for smooth- 
ness. Before every operation, | used a 
static-free tack-rag and blew the sur- 
faces off with the air line on the spray 
gun. | allowed four hours between coats 
of primer because that's how long it took 
to spray a coat on the case and all the 
parts. But a lacquer undercoat is gener- 
ally dry and ready to sand in 45 minutes 
to an hour, depending on the weather. 

| applied two finish coats of Ben- 
jamin Moore IronClack® fast-dry industrial 
enamel, which has superior leveling-out 
characteristics and fast set-up time. The 
short tack time is critical when finishing 
on-site to minimize dust settling onto the 
finish. | thinned the enamel with about 
30% xylol solvent and sprayed it at on- 
fice settings between 0.006 and 0.009, 
something less than half the opening you — 
would use fo paint an ordinary wall, 


| | Ready for Paint 


Finish nails act as aan 


Stands and handles during fineshing. 


| alternated between vertical, hori- 
zontal, and conical spray patterns as | 
worked to suit the intricate detailing on 
the cabinet doors, with the spray pres- 
‘Sure just high enough to atomize the 
enamel. The Capspray gun enables me 
fo Spray in a cone pattern about the di- 
ameter of a pencil-it's practically an air- 
cesses of this cabinet. For the doors and 
frames, | switched to a 6-in. to B-in. hori- 
A single coat was actually a two-step 
process. On the doors, for instance, | laid 
down a light tack-coat initially to cover 
the surface, rotated and tack-coated the 
back, and then flipped and rotated back 
for a full flowing coat. This method allows 
me to Bee how the material is performing 
and adjust viscosity, spray pattern, pres- 


sure, and fluid levele before committing 
to a full Goat. it also lets me lay down 
more matenal m one coat. | sanded lightly 
between coats of enamel with broken-in 
600-9rit paper, wiped down with a tack 
rag, and allowed 24 hours between 
coats. | apphed a third coat to all the 

When the final coat on the doors had 
dred hard, | removed the nail stands, 
puttied the holes, and touched them up 
with two coats applied with an artist's 
brush. This was the only brushwark on 
the yo. 


Final Repairs 

and Sanding 

After spraying the final coat, | took @ few 
days away from the job before retuming 
to do a final inspection and any neces- 
sary buffing out or touching up, The hie: 
let the finish cure hard and reach its finel 
the fmal sheen is reached, you may find 
they stand out later, locking either too 
glossy or too dull. | repair tiny blernishes 
by rubbing out with rottenstone or 
#00000 steel wool or buffing with alco- 
hal and! 8 lightly woven cotton cloth. A 
slow, hard rub with a coarser abrasive 
will give a matte finish while a fast, light 
stroke with a finer grit will yield a glossy 
one. By carefully adjusting the amount of 
pressure and the type of polishing com- 
pound, feathering out any touch-up areas 


‘and matching the sheen to the surround- 


ing surlace, you can approach a show- 
room finish with an on-site application. 
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mortise fixture. The solid doors have a 4-in. 
birch-plywood panel sitting in a groove. it 
is important that this panel never move tn 
the groove, and thus expose unpainted 
wood, so I nailed it m with a few brads, as 
shown in the photo on p. 53. The steps 1n 
these doors are strips of solid poplar ¥ in. 
wide by “in. thick, half-lapped and glued 
in place. The open grids for the speaker 
cabinets are made with /—in.-wide by 
¥-in.-thick pieces of solid poplar, half- 
lapped at every jount, as shown im the 
drawing on p. 53. Had these doors been left 
clear, I] probably would have mortised the 
end of each crosspiece of the grid into the 
stiles and rails. But because no grain would 
show, | made the grid as an independent 
unit wath a frame of its own, with all half 
laps, and then glued up the stiles and rails 


arcu wt. 


Paint Prep 


it would be hard to find someone who 
really loves filling and sancling, but the job 
can be made easier and less tedious by 
doing as much as posable as you build, Por 
many parts, it's much simpler and quicker 
to do the prep work before assembly. | care- 
fully filled and sanded the plywood panels 
in the solid doors before glue-up, On all 
the pieces of lipped plywood for the car- 
case, | sanded the wood flush to the ply- 
wood with a belt sander that | slowed 
down with an electronic speed control. 
The slow speed makes this operation much 
easier and safer, Next, 1 inspected all the 
pieces carefully and then filled and sanded 
any little cracks or dings that might show 
up later. Remember that paint really mag- 
nifies these blemushes. 

When the carcases were assembled, | 
applied white latex caulk to all the many 
corners whether 1 could see a seam or not. 
l used spackle for any joint or surtace that 
would be sanded. All this filling must be 
done carefully because even a hairline crack 


will show horribly once the pamt is on. To 


EVEN WITH END GRAIN, (17'S BEST TO SCRAPE OFF 
MOST OF THE SPACKLE. If necessary, apply a sec- 
ond time rather than build up a thick layer. Do 4 
last round of filling when the plece has been 
primed. The layer of finish will hightight any 
imperfections. 


achieve clear, ansp lines anc points, if 15 
important to press caulk into the cracks 
but immediately remove all excess, leaving 
interior corners square rather than forming 
a little cove of caulk. To do th, | laid down 
as small a bead of caulk as possible. Then | 
used a putty knife that | had fled down so 
that it came to a knife edge anc its corners 
were sharp and square. | probably removed 
95% or more of the caulk that | apphed_! 
don't worry about small smears of caulk or 
glue, but all protrusions should be removed. 
After gluing up the doors, { caulked all 
around the groove and panel joint, cleaning 
it up with my putty knife. | filled the seams 
between the grid pieces with spackle, as 
shown in the photo on the facing page. 
When there’s a long run to fill, it's caster to 
lay down a bead of caulk, but in tight spaces 
like the grids, caulk will make a mess. [t is 
important to work methodically at this, so 
as not to miss any of the lite seams. Then | 
took al! the doors to be thickness-sanded. 
Some cabinet shops offer this service, and 


it i very worthwhile. It saves time while 
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doing @ superior job, keeping everything 
wonderfully flat, resulting in a beautiful, 
clean reflection of light when painted, 

Act this point, all parts had been made, 
filled, and sanded, and all 1 needed to do in 
the shop was to fit the doors and drawers in 
their opetungs. Before fitting anything, | 
asseinbled the four individual carcases, 
screwing them together anc shimming 
them as needed to get everything straight, 
flat, and square. 1 glued my shims in place 
so that they would stay on one of the car 
cases, That way, when | later assembled the 
carcases on site, ! was sure to get then ex- 
actly the way they were when J fitted the 
doors and drawers, saving a lot of frustra- 
bon and awkward planing. | then sanded 
everything down to 180 grit with my 
random-orbit sander and broke all sharp 
edges by hand-sanding, creating a stall 
roundover. A roundover always looks nice, 
but when painting, it is absolutely essential 
because paint will not adhere to sharp 
eciges and a dark line will appear. 


FILL EVERY CORNER, WHETHER YOU CAN SEE A 
SEAM OR NOT. For long nuns, caulk is best, but in 
Oght quarters, like the door panel grids, the author 
uses spackle because it's jess messy. With a 
freshly filed putty knife, he removes 95% of the 
filler he lays down. 


Installation 


Now the moment of truth. No matter how 
many times | have done installation, it is 
still stressful until everything is in place. 
This time everything, went smoothly, and 
the major components were quickly set and 
screwed together. I then shifted the unit 
around a bit in the wall opening to get all 
side margins as even as possible. | removed 
all doors, drawers, and hardware, nudnbering 
all the hmges so that | could put them back 
where they came from.'This makes re- 
installation much faster because almost no 
fine-tuning is needed. | left the drawer 
guides in place and then covered them 
with tape, 

Though this is the point when I hand a 
job off to the painter, | always make certain 
to return when the piece has been primed. 
With the first coat on, previously unnoticed 
flaws can readily be seen, and it is the last 
chance to repair them without having to 
repaint everything. In this case, there was 
nothing for me to do at the priming stage 
because the painter had already done any 
filling that was needed, | always insist on re- 


Sources 


Pa 


hanging the doors and hardware myself 
This 1s not a painter's job, and he or she 
cannot be expected to do it so that the 
doors ft properly. 


The Payoff 


Finally, everything was done, and I could 
see the piece the way | had imagined it 
while doing the design. | was hoping my 
chent would be as happy as | was. | gota 
clue when J returned for my check and 
found the furniture rearranged. Before, it 
hac been facing the fireplace, and now it all 
faced the cabinet, 


LARS MIKKELSEN is a professional cabinetmaker 
iving in Santa Margarita, Calilornin. 
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Solid-Wood Edging 


BY STEVEN COOK 


A LIGHTLY BOWED CAUL, faced 
with fet, needs only a few 
camps to apply even pressure 
on Plywood edging. 


= a 
> 


__for Plywood 


lywood cabinets are preat: strong, 

quickly assembled, and relatively 

light. But what do you do with all 
those raw edges? Veneer tape is certainly the 
casiest way to cover an edge, but I've found 
that sooner or later the tape chips and frays. 
An edge made of M-in.-sq. stock stays put, 


but ir looks clunky, especially around a cab- 


met door. | experimented with a number of 
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ways of concealing plywood edges before 
finding one 1 liked. 

| now use %-in.-thick edging and yhie 
it to the plywood before the cabinets are 
assembled. The look is clean and sophisn- 
cated, and the quality of the finished prod- 
uct is obvious. It’s sold many jobs for me. 

The secret to using such thin edging 
successfully is im the clamping. The glueline 
must be even and free of gaps. Rather than 
using heavy cauls held flat with many 
clamps, | use light bowed cauls fac ed with 
dense felt. A clanyp on each end of the panel 
is all I need because flattenmg the bow 
presses the felt face against the edging from 


end to end of the panel. | get a clean, even 


FINISH THE EDGES OF A DOOR WITH A STR 
POUMNDOVER Bir. Run the sides by the top and 
bottom to cover the end grain. 


giueline with a minumum of trouble (see 
the photo at lett on the facing page). 

In my shop, | have four cauls 3 ft. long, 
four 1 ft. long, and two 8 ft, long. This 1s 
ample for gluing up the edging on an aver 
age kitchen-cabinet job. The cauls are 
handy for all kinds of clamping operations; 


[ find wiyself reaching for them often. 


Make Cauls from 
Bowed Stock or Laminations 


All T need to make a bowed caul is stock 
thats about 1 in. sy. amd lightly bowed. A 
curve of about in. over 3 ft. works fine. A 
bttle more than that is fine, but if the curve 
is mitch less, the cau! will not exert enough 
pressure for an even glocline. 

l use stock that's too warped for anything 
else—tlike offcuts | pet from straghtening 
bowed edges or pieces that take up a curve 
after being: sawn. [fT have no warped lumber, 
then | linumnate four 4-1 layers of scrap to 
make cauls.) ghie up the strips over a form 
with yellow clue to create a curve. 

T can't find any functional difference 
between these two kinds of cauls, but trying 
to cut the cauls out of straight stock on a 
bandsaw: isn't a good idea. It’s difficult to 
saw a curve without creating bumps and 
hollows. Uneven spots in the face of the 
caul wall prevent it fiom being held tightly 
against the edging all along its length. So a 


sawn Caul requires a lot of extra planing and 


sanding. By using planed laminates bent 
around a simple form, | can get a perfectly 
far curve thar requires no additional 
smoothing. 

The dense felt [ glue to the cauls 1s 
something Fuse in piano repair. b's called 
back-rail cloth, and it pads the rails that 
piano keys sit on while at rest. The felt is 
about 4 in. thick and is sold in rolls 1% in. 
wade by 52 in. long. | buy it from Pacific 
Mano Supply. A roll costs $7, and Pacific 
Piano has a $25 minimum, (Also, a piano 
tuner probably has some felt and may be 
willing to sell a few feet.) | glue the felt to 


the convex side of the caul with yellow 
glue. When the caul is dry, | clamp it, felt 
side down, on a scrap of plywood and 
trim the excess felt with a razor blade or 


X-Acto® knife. 


Apply and Trim the Edging 


Lapply edging to plywood before the 
calunet boxes are assembled. For an average 
sized kitchen, | figure on 20) bd. ft, of wood 
for 4-in.-thick strips. [ usually make the 
edging from the same species of wood as 


the cabueets, but | have used contrasting 


IF THE EDGING IS * IM, WIDER 
THAN THE PLY WOO, then the 
alignment is not crucial. You can 
trim the overhang later. 


AINGER PULLS ARE DEEPER 
THAN STANDARD EDGING, so 
enough to accommodate them. 
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RUN THE ROUTER IN A CUMB CUT (from right to 
left) to prewent tearout I leaves a rough edge, so 
follow with a block plane. 


colors on occasion. Maple and walnut, for 
instance, look yreat together. 

lchimension my edping stock so that 1 
overhangs the plywood by Me in, on each 
edge. Having the edging wider makes it 
easy to cover the plywood edge without 
having to worry about careful alignment 
during clamping (see the top photo on 
p. 59). 

[ run the stock through the tablesaw, 
cutting the strips thicker than I need. Then 
| take them down to % in. with a planer, 
cutting both sides to get clean, parallel. 
sided strips. | always use yellow glue for 
edging amply because it’s easy to use and 
holds up well. If the caul is long, I put a 
clamp in the middle to hold it and then 
one on each end, Twenty minutes os all the 
job needs—just long enough for the glue 
to tack. | get into a mice rhythm—gluing, 
clamping, unclamping, and on to the next. 
It’s a pood tune to listen te music. 
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The glue can continue to cure un- 
clamped; just be sure to wait several hours 
before trimming the edges flush. For thar, | 
use a router with a flush-trimmung bit (see 
the photo at left). Ifyou run the router im 
the usual way—tfrorm left to mght as you 
the edge might tear out, 
possibly to a pomt below the edge of the 


face the panel 


plywood. To prevent this, | run the router 
the “wrong way" in what's known as a 
chinb cut. 

Climb cutting can be nsky, but by usme 
a bit with a bearing and by keeping the 
overhang to less than 4 in., its easy to keep 
the rowter under conol. A climb cut tends 
to be a little rougher than a push cut, but a 
ight pass with a handplane wall leave the 


joint absolutely Mush (you can do all the 


trimming with a plane, if you like). Then | 
trim the ends to length with a fine-toothed 
Japanese saw and a file. 


Try a Roundover Bit 
for Doors 
l like the look of thin edging on a door 
when it has been finished wath a ¥)-in.- 
richus roundover bit (see the photo at right 
on p. 58). Doing cus hides the glueline and 
makes it casicr to hang the door because 
the rounded line 1s visually more forgiving, 
Ifa hinge has to be pulled owt to true up a 
warped door, your eye isn't drawn to the 
shht unevenness. You can chamfer the 
edge right up to the glueline, but that cre- 
ates a hard shadew that tends to draw the 
eye to any place slightly out of parallel 
Finger pulls can be routed into the door 
edge very easily. Simply plan ahead by mak- 
ing the edging deep enough to accommo 
dite the cove bat you'll use for the detail 
(see the bottom photo on p. 59). 


STEVEN COOK is an metrument- and cabinetmaker 
who hea been making his living at woodworking for 
more than 275 years. 


Dressing Up Plywood 


Cabinets with Face Frames 


ne of the first face frames | bualt 


was a nightmare at every step. It 


se he apie hehe) ] path, PME than 
1 ft. long, for a row of cahinets | had bunlt 
at the job site. When | glued up the frame 
in my shop, the dowel joints would not 

line up untl | fairly beat them together. I 
apphed the finshed frame on site just as a 
thunderstorm blew m_I spread white glue 
on the back of the frame and used two 


hands, two knees, and my forehead to hold 


if im place. A lightning bolt took out the BY JOSEPH BEALS 
power at about the third mail.As I set the 
frame by kerosene lamp, 1 decided face 
frames must be the nastiest pob invented, 
| have made plenty of face frames since 
then, and they don't seem nearly as difficult 
anymore, | now make them with mortise 


and-tenon jounts and attach them to carcases 
FACE FRAMES COMPLETE A 


CABINET, The author fits a face 
plugged screws. frame to a plywood carcase, 
giving the cabinet the appear- 
ance of solid-wood furniture. 


with biscuits or with counterbored and 


How a face frame is made ts no more Design Face Frames 
mportant than how i's designed. Face Like Doors 
frames should be a subtle element in the 
composition of a cabinet. A face frame that 
draws attention to itself through awkward 


Parts of a face frame are best put together as 
Wf they were a conventional door frame: 
Outer stiles should run full hemht, with top 
and bottom rails let in between. Internal 
partitions should follow the same pattern 


proportions or wild gram isn't dom its job. 
And mo matter how face frames are 
made, they all do the same thing. A solid- (see the drawing below). 
wood face frame provides a finshed front These rules — well 1 most instances, 
on case work that’s usally made of some but they should be modified when a pair of 
manufactured material such as plywood or face frames are joined end to end, The joint 


fiberboard. The frame covers the raw edges between them will lowk best if the top and 


1 provides a place to hane door. fi | . | | 
and provides a place to tang coors, fit bottom rails butt into each other. rather 


drawers, and attach trim. Face fran ee ee ee ee 

wers, and os h trim. Face frames are than into side-by-side stiles. This will give 
appropriate for a variety of practical, built- ’ : e in 
PProp es ee Pua the illusion of a continuous frame, which 


in, and free-standing furniture. looks better 


— 


delines for 


: Designing Face Frames 


Start with a baie width of 1) in, few rile, stilon, and pawttions, ane 
Vary it amoording to the rules below, 


Qutade raids nun unbroken 


Rail (horizontal) | Over mulll ple Carcames. Acid i on. te the top endl df it'e in 
Stiln (vertacal) \ | the shadow ol the countertop, 


i 
i i - 
i] a 


Keep the bottom rail at a basec wadth 

Hit overhangs a ine space 

Add \ in. to the outsice stile to fonm a m 

COMreer jovev. 
Memory tip: Cabinet stiles go up and down, like the hem 
styles of women's dresses. 
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(t's important to use straight-graimed, 
stable stock for face frames. Wild grain 
shotld be avoided, even when the rail or 
stile is fastened along its length, such as 
along a cabinet bottom, It will draw the eye 
to a pattern that probably has no syrmmetry 
or other resolution. The frame should not 
compete visually with the doors and drawers 
nt surrounds, 

There are no best dimensions for the 
various rails, shles, and partitions, just some 
guidelines to keep them visually balanced. | 
mill rough 4/4 stock to 'M. in., but standard 
A-in. stock 1s fine."The parts should be 
neither so wide as to appear clumsy nor so 
narrow as to seem fragile. The proportions 
of smaller parts such as drawer partitions 
should be reduced to keep them from 
looking oversized. For a face frame that will 
house fush-mounted doors and drawers, | 
find 14 in. to be the most satisfying width 
for ordinary stiles, and I derive other com- 
ponent dunensons from it, 

Outside stiles need to be wider at cor- 
ners because they form a jomt. To make 
both appear 14 in, wide and maintain sym- 
metry around the corner, one must be cut 
down to | im. wide or less. Working wath 
such a narrow piece ts not worth the effort, 
especially if grooved for a panel. | widen 
the front stile to 24 m. and make the side 
stile 1! m. wide. (For more on how to get 
around a corner, see the drawing at right.) 


You Have Several 
Assembly Choices 


There are at least four ways to make a face 
frame: wath dowels, biscuits, pocket screws, 
or more traditional mortise-and-tenon 
jomery. Your choice wall probably depend 
on What tools you have on hand and which 
method you have experience with. For me, 
the best approach is the old-fashioned 
way—the mortise and tenon—ever tf it 
takes a htthe longer and is a litthe more 
complicated (see the ssdebar on pp. 64-65). 


Mortise-and-tenon joints are strong, 
very rehable, and easily made. They give 
positive, foolproof alignment of parts. To 
Cut mortises, | use a small slot mortising 
machine. You could use a router, which ts 
also very fast and accurate. 

I make the mortises about ¥ in. deep 
and about %. in. wide. It's not necessary to 
make them deeper because a face frame is 
not subject co particularly severe loading. 
They should be easy to put together but 
without too much play (see the sidebar on 
pp. 66-67), 

When all the joints have been cut, | 
dry-fit the face frame and compare it to 
mhicasurements on my drawings and the car- 
case. It helps to umagine the finished cabi- 
net and overlay that mental picture on the 
face frame, in case something brutally obvi- 
ous has slipped through the design process. 
If all as well, 1 glue it together. 

lbrush yellow glue in the mortises and 
on the tenons and fit the frame together 
across sawhorses. | clamp across all jorts 
with just enough pressure to bring the 
tenon shoulders home tight, checking 
once again to make sure the jommts are flat. 
Adjustments can be made by shifting a 
clamp or moving it to the opposite side. 
However, unlike a door, a face frame does 
not need to be perfectly flat. Because it’s 
relatively thin, the frame wall be furly lun- 
ber and will be drawn flat when fitted to 
the carcase. | also check each joint for 
square and lateral alignment, adjusting them 
with a hanuner and block if necessary. 

I measure diagonals to check the face 
frame for square. This is crucial but easy to 
forget. To square a shghtly racked face frune, 
I skew cach clamp slightly, Lf that doesn't 
work, | add a clamp across the lony diago- 
nal to pull it into place, Despite every care, 
the square of the door and drawer openings 
on a complex face frame may not agree 
with the overall squareness of the frame. 
When this happens, | split the difference. 


! Turning a Corner 


As seen from the top, face 
fares ciun be poirweed ats 


Calbare 1 Comer in Sevoral wanes. 


VWihen using a plan 


butt joint, wacko 
shie and natitca, 


its 


frate to make the 
comer look even 


A isaac on the 


| 


meade edge of one 


stile hides the port. 


Putting the Bed! on 
the conver of the 
forme eoliones an 
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Whenever possible, | attach the face frame 
in my shop because all my tools are nearby, 
and clamping a frame to a cabinet ts much 
easier when the cabinet can be parked on a 
couple of sawhorses. Attaching them on site 
is an option if the carcases and frames are 


too big to carry as a single unit. Attaching a 


“| ace-frame joints don't need to 
be particularly strong, but they 
should go together easily and be 
simple to align. Mortise-and-tenon 
joinery is traditional, but face frames 
can also be assambled wath dowels, 
biscuits, or pocket screws. 


Bre is 


PROS: Dowelnd face frames an easy to lay out because 
you don't need fo figure in tenon lengths 

CONS: To prevent frame pieces from rotating. each 

joint requires two dowels, which can be diffrcult to 

align accurately. Once drilled, dewel holes can't be 
agjueted to compensate for even thee errant 

alignment mistakes during assembly. If used with 

yellow give, doweled joints must be pressed tight 

at one go: a lapse of a minute of less will let a 

dowel geiae wah the joint open. 


USCIS 

PROS: Biscas! jcants are the fastest and eaasest int to 
make, They align quickly and posatnvely. 

CONS: Keets for the smallest standard-sized biscuit wall 
break through and show on edges of stock narower 
than 24 in. Ha moelcing deta well bo ackded to thn 
inside of the foe few, bios may Ge thn most 
convenient joinery choice. 


Pocket screws 


PROS: Pocket screws on the back of the frame 
rake 0 fl aed earyphn poant 


% 
." 


CONS: Joints are diffiguil to align pertectly fat anc ba 


can't be adjusted in any pratical manner dung 
assembly vwathout pulling out screws. A dedkcated jig 
@ needed to dnl screw holes 
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face frame to carcases after they've been set 
in place is my last option, though there are 
arcumstances when it’s the best method. 

No matter where you end up attaching 
face frames, the single most demanding de- 
tail is keeping the top edge of the bottorm 
rail flush with the inside of the cabinet 


bottom. (One exception s when the caln- 


net bottom becomes a door stop.) The ve- think it's a sign of sloppy work when it's not 


neers ON most cabinet grade ply wan wily are lish, but others Thay PMc Lig Th Obseswec. 


very thin and will not withstand much 


Shop installation with biscuits and 
clamps When I attach face frames in the 


shop, l use biscuyts almost exclusively The 


planing or sanding. The top edge of the 
bottom rail must, therefore. be fastened 


dead flush or a fraction proud to permit 


finishing te a soeoth jount.’] his joint has 3 } ss, 

show. Also, biscuits are invaluable along the 
ahways been particularly LMportant to me, | iiss , 
| | bottom rail, which demands accurate 


's often easier to apply face frames while cabinets 

are still in the shop, but very large or long) Cabinets 
are a different story. When a number of smaller cabinet 
Components are put together on a job site, they can be 
joined with a common face frame. In that situation, (rames 
Can be attached to the cabinets with screws or nails. 


> Alugged screws are usedul when Clamnpang 
@ bescuat joint is not an option. They are the Ecpuiall 
Of bescunts for strength and overall oonvenience 
and Can be weed weth biecuits for better adi ghimenit 
jp Use Tein, Black drywall ecrewe through a {Mein 
/ Check face fran. They grip welll in Pawood and do net 
FeCl a pibot bebe. 


CONS: The plugs show if the cabinet is fnishec! bnight 


YS: The oldest and samplest mathod is glue and nals 
e6pecially for paunited work Nail holes are small and can 
a bes filled easily. 


CONS: Meals vall sometimes wander sidieweys in a 

1 Phywood edge, shifting the face (rare. Chocaustonialty, 
| a.nail will spit the plywood or pop out of a cabinet 

| fade. Navled frames are difficult to align exactly 
"without DsScuite, 


positioning. However. it's foolish to trust 
the biscuit to align everything perfectly 
because there can be some occasional play 
in the slots. Even with biscuits, you should 
expect to make adjustments. 

[In some materials, such as mecium- 
density fiberboard, biscuits may be the only 
practical attachment because screws | valel 
poorly im the edge and tend to spht the 
material. Although biscuits allow me to 


eliminate screws entirely, the disadvantage 1s 


that I need to use clamps. Clamps tie up the 


carcas¢ for at least am hour, and they always 
get in the way of cleammng off glue that 


squeezes Out of the points. 


blade height. 


Clamps. 


pressure. 


for a strong, ca5- 
ity aligned joint. To save 
lime, cut the tenon shoul- 
ders on the table saw 
without changing the 


>, diry-fit 
the peaks fcotan. This en- 
sures all pieces will go to- 
gether smoothly when 
coping with glue that sots 
quickly and an armioad of 


V. They'll let you 
fit damps on both sides of 
the frame for even damping 


On-site installation with plugged 
screws For a very long run of cabinets, on- 
site installation of face frunves has some 
benefits. Long runs of cabinets look better 
when united with a single face frame, but 
attaching them all m the shop and moving 
them to the site later ms mmpractical. Mult- 
ple cabinets should be set in place individu 
ally, then fastened together to ensure they re 
square, plumb, and aligned. 

Shop installation of face frames ts con- 
verient because the cabinets can he on 
their backs, which gives full access for 
clamping. Cin site, after the cabinets are sct 


against the walls, camping access disappears. 


In this apphcation, counterbored, plugeed a tedious repair job. To aveid it, | finish par 
crews are hard to natch for st rength ane ing off the plug from the other direcuion 
overall convenience. Once they're in, the Plugged holes vanish under paint, but 
attachment ts done. Screws grip well in ply- even with careful eram and color matching, 
wood and do not require a pilot hole inthe — that little circle is always visible under a 
plywood edge, bright bnish, This isn't necessarily offensive, 

‘to hide the sCTOCWS, | oY plugs cut from bul if requires that Te eh at ics fe carefully 
the same stock as the face frame. For bright and symmetrically ahened. | find that there 
finished work, ! try to match grain pattern is something pleasing about a thoughthal, 
and color as well, After the glue dries, | peometnic pattern of plugs along the edges 
strike off most of the excess plug with a ofa face brane 


chwel and watch how the cram runs. li the 


gram runs down into the plug,some of the QP BEALS is a custom woodworker in Marsh- 
plug can pop off below the surface, leaving field, Massachusetts 


Scull Al- 
though strong, biscuits 
can be difficult to align 
when the face frame 
hangs over the odge of 
the cabinet. Instead of 
resetting the fence on his 
biscuit joiner, the author 
USO8 & Spacer block the 
thickness of the over- 
hang to align the tool. 


the carcase on its back. Face 
frames attached with bis- 
cults need to be clamped. 
Sawhorses make it easy to 
reach all the edges of the 
Carcase and face frame. 


The author compares diag: 
onals to make sure the face 
frame is square. Angling 
the Camps corrects minor 
problems. 


Fine Furniture 
from Plywood 


WARK EDMUNDSON 


aS: : = 


| Selecting 
| Sheet Goods 


SOME OF THE FINEST LOGS ond Up as 
Mlywood veneers. Most hardware plywood 
dealers sell attractive sheet goods ina 
variety of common species, featuring 
rotary-sliced, book-matched, and quarter- 


BY ee, h 
y 


box look. 


ssn 


7 ‘a i oodworkers can choose from a 
= wide selaction of hardwood ply- 
wood, Whatever you want is likely to be 
available somewhere, especially if you 
ive in a city. And if your dealer doesn't 
have it in stock, the dealer can orcher it 
from @ suppher, Most places cary a 
pretty good selection of %-in.-thick hard- 
wood plywood (another reason to use 
my sandwich system rather than %-in,- 
theck plywood). Hf you're forced to order 
something sight unseen, try to be as 
Specihic as you can about your needs. 
Most places will let you decline some 
thing if it's not up to your expectations, 
You'll most likely have to make deci- 
sons about veneer slice, core type, face 
grade, and back grade. | put the highest 
value on the veneer slice, which is the 


INCORPORATING CUSTOM 
THICKNESSES, matched grain and 
Scams, and sotid-wood details will help 
shopmade furniture beat the plywood 


manner in which the veneer has been 
cut. The best choices for the exterior are 
ether a plain-sliced or quarter-sliced ve- 
heer. Both of these are cut in a straight 
line, duplicating the figure of sawn lum: 
ber, Rotary shcing involves centering 
the log in a lathe and tuming it against a 
broad cutting knife, The grain pattem 
does not match that typically found in 
sold wood, 

For a hardwood plywood core, | pre- 
fer MOF because there's no chance of a 
void being telegraphed onto the surface 
veneers. The grade wall most likely 
be A if you've chosen plain- or quarter: 
shced veneer. li's also helpful to know 
that veneer-conre plywood tends to run a 
ittie under its stated size, usually by a 


ne look at a stack of handwood 
plywood and you know why there 
» are fewer and fewer nice planks in 
a unit of lumber. The best logs are scooped 
up by veneer nulls, ending up m kitchen 
cabinets and mass-produced entertainment 
centers. Wanting to rescue these attractive 
panels, | had to find a way to turn them in- 


to pieces my chents would accept as custom 


furmture. The freestanding cabinet featured 
here incorporates many of the techniques 
I've developed for overcoming the mherent 
drawbacks of using plywood. 

By laminating “-in.-thick panels around 
a core of mecdium-densiry fiberboand (MDF), 
I create custom panels that are thicker than 
the standard 4 in."This technique also allows 
me to contrast the exterior wood with a 
different interior species—in the cabinet 


least like sokd lumber. The veneer is peeled 
Of the perimeter of the log, producing a 
wavy pattern thet doesn't mast m soled 
word 


The vencer is sliced as plainsavn lumber would 
be, grang the appearance of solid wood. It 
Often book-tmabtched at its sears. 


shown here | used cherry and maple. | also 
locate the veneer seams carefully to create o 
solid-wood effect. The solid legs, corner 
posts, and door frames add to the furniture 
feel. Other custom touches include the 
rased-panel treatment on the plywood 
door panels and the mitered edge-banding 
on the top and bottom. The top also has a 
raised Lp, or “pencil roll,” applied at the back 
edge. An attractive drawer box, custom door 
pulls, and mice hinges complete the piece. 


Plywood Can Overcome 

Its Deficiencies 

While plywood presents a number of prob- 
lems to the custom furniture maker, it also 
offers the solutions. The hardwood ply- 
wood at a lumber dealer is probably “A-1," 
Which refers to a grading system. On the A 
side, you'll find very impressive veneers, all 
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Quartorsihoed veneer looks like quater- 
few lumber. Both are shoed paralel to the 
growth angs. Quariersawn cak plywood 
with book-matched ray flecks has added 


ies 


ie a 


book-matched and ready for sanding. But 
the other side (the “1” side) is usually unin- 
spiring, Consisting of veneers with sap and 
Gorn different logs or Hitches. Even if you 
put this side on the inside of a cabinet, it 
still detracts from the overall quality and 
appeal. 

At some point | came up with the idea 
of sandwiching 4-in-thick A-1 on both 
aides of an MDF core. The idea allows me 
ro get rid of the meonsistent side anc pives 
me the freedom to choose an alternative 
wood for the interior of a cabmet, some- 
thing I usually do when | cut my own 
veneers. Also, the center core can be what- 
ever thickness 1 want, further distancing 4 
piece from the plywood-box look. Last, 
plywood is much easter to laminate onto a 
substrate than thin veneer 15. 


It’s a shame ~ | 
not to utilize the 


wonderful veneers 


that end up on 


sheet goods. 


Selecting 
Sheet Goods 


dead on. 


—— 


light Mf in., while MDF core is usually 


Avoiding the 4m. edge thickness 1s 
important on the top anid bottom as well as 
on the sides of a cabinet like this. 1 like the 
top to be at least 1 in. thick. An even thicker 
bottom gives a piece a sturdy and substan- 
tial feel. In this case | wanted to use applied 
feet, so the thicker bottom allowed more 
purchase for the jomery. The core MDF ts 
in. or thicker, and I often glue up the core 
for thinner MDF ples. For the bottom of 
this cabinet, I used one ¥-in.-thick ply and 
one ¥-in.-thick ply to achieve a #-in.-thick 
core, an overall thickness of 1 in. 

Treat the plywood veneers as you would 
solid wood. Use to your advantage the 
grain orientation, the position of veneer 
seams, the book-matches and the runs of 
veneers from the same flitch. For this cabmet 
1 was able to line up the yeneer seams on 
the sides and top so that the grain appears 


SS - 


consider also where the veneer joints wal 
end up. This means you need to know 
your panel dimensions before you heacl 


| make ita point to talk with a knowl 
edgeable sales clerk and view every” 
thing the yard has to offer. You may find 
a few nice alternatives or surprises. 

As you leaf through a stack of ply: 
wood, you'll notice that the sheets come 
in runs, that is, there will be Several 
sheets with veneers from the same log, 
or flitch, This run might be two or five 
sheets long. If you ask politely, most 
places will let you go through the stack to 


out to the lumber dealer. A best-case 
scenario fora top panel might be a face- 
grain panel, where two book-matchec 
veneers are wide enough to cover the 
entire top, with the seam dead center. 
For the piece in this article, | used 
the top dimension as a rough guide be- 
caube the sides were to be a bit nar- 
rower (due to the width of the comer 
post). | was able to line up the book- 
matched seam on the sides and the top. 
A second choice would have been to 


core tends to run a little undersized, while 
MDF core is usually right on. 


cover the top and the sides in four 
neither of these is possible, | try to find a 
veneer that will cover the sides wath one 


that the veneers will be quite wade. A 
quarter-sliced stack will most likely core 
ing which type of figure suits your piece, 


to run up one side, across the top, and 
down the other side. 

Also essential to the furniture look are 
the corner posts—in this case 1 im. square. 
Make the side panels % in. thick, leaving a 
#—in. shadow line on the outside and a flush 
surface on the mside. However, using solid 
posts with plywood panels creates a potential 
problem on the inside of the cabmet. Be- 
cause the post is wider than the panel, a 
portion of it will be visible from isice, 
interrupting the smooth look of the maple 
mtenior to correct this, | made the back 
post 1 in. wide but only 4 im. thick and 
glued it into a shallow rabbet. The edge- 
banding on the back edge of the side panel 
completed this faux post (see the detail 
drawing on p. 76), allowmg me to dado the 
back panel directly into the side panel for a 
scamless interior. 


variabon but something to watch out for When picking out the interior stock, 
nonetheless. In deciding how many I'm not as particular. | like to use a light 
sheets | need, | play it safe. An extra wood like maple. At all of the yards in 
sheet gives me more options when it my area, 'é-in.-thick maple is available 
Comes to laying out the cuts. only in rotary-sliced veneer, which 
Hardwood plywood is one of the means there will be no seams to worry 


more expensive items at the lumberyard, about. Also, | take whichever core is 
and most places try to take good care of —_ available because small voids won't be 
it, but dings and scratches are still pos- noticed on the inside. 

sible. Commercial veneer is paper thin Some of the finest logs end up as 
and easy to sand through, A good rule plywood veneers, Most hardwood ply: 
of thumb is if there is a scratch in it now, wood dealers sell attractive sheet 
there will be a scratch in it forever. So | goods in a vanety of common species, 


book-match and hope that a suitable cut have found what | need. | ask for BOMme 

wall present itself for the top. of the 4x8 sheets of cardboard used for 
Plywood veneers may not be totally shipping to protect the material for the 

consistent in width. It's usually a small nde home and when storing it at my shop. 


First, Make the Sandwiches 


If your shop is big enough, lay out the 
sheets so that you can view them all at 
once. Examine each one and circle with a 
pencil anything that looks like a defect. Pay 
special attention to the ends, where the ve- 
neer scams are usually the worst. [ ry to 
avoid using the last few mches of a sheet. 
Measure the veneer widths and record any 
large changes that might fool you later, De- 
termine whether the veneers run parallel to 
the edges. Most likely they won't, so plan on 
cutting them parallel before you crosscut. 
The next step 1s to cut the face sheets 

and the cores, Because you'll be cutting 
oversized, there's no need to worry about 
tearout. | typically leave more on the length 
than on the width because crosscutting 
sniall amounts produces the worst tearout. 


; : CUTTING A PLYWOOD SHEET. A second sheet of i 
Choose pieces carefully and then accept featuring rotary-sliced, book-matched, plywood makes a serviceable edge guide for | | | 


minor dings as character traits. When! and quarter-sliced veneers, rough-cutting large shoots, 


“gy uild up thicknesses by gluing 
| O y.in-thick plywood sheets 
onto an MDF core. This technique 
puts the best faces of each sheet 
on display, allows the use of ciffer- 
ent species inside and outside the 
cabinet, and creates thicknesses 
greater than the standard % in. This 
eandwich combines chery and 
maple plywoocs in a 1-in-thick 
panel forthe top of the cabinet. 
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veneer 


piywood 


MDF corn, Mayle 
4 an, thick plywood 


CLAMPING CAULS APPLY E VEM PRESSURE 
Edmundson's setup includes 4x4 timbers of 
epReaD GLUE EVENLY. the bottom of the sandwich and 2x3 cauls 
Make a spreader by on top, which are sprung (tapered) about 
notching a thin piece of Vin. on each end. He adds two sheets of 
wood or plastic, which melamine-coated particleboard above and 
wilt regulate the amount below to help distribute the pressure. 

of adhesive left behind. couple of ands bolow the setup creale 

Only one surtace needs dearance tor the damp heads 

glue. The pieces of blue 

tape keop everything in 

place during clamping: 


| 
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After you've made your oversized cuts 
in the sheet goods and cores, they are ready 
to be glued up. It’s not as critical a proce 
dure as it would be with thin veneers; the 
thickness of the plywood adds stifiness to 


the glue-up. T use a vacuum bag for clamp- RIPPING CUTS TEND TO RE 


CLAN, Bul crosscuts are prone 
tO learout. Raise the blade weil 
above the sheet and put the 
most important face up. Then 
wrap biuo tape across the bot- 
tom and sround the ends. 


ing the ples, buc I've had excellent results 

with clamps and sprung, Or tapered, cauls, 

too. Yellow glue is fine as the adhesive. 
After the carcase panels have been glued 


up, cut the sides to sre. Wait to trim the top 


and bottom panels unnl you've glued the 
sides to the corner post and have taken a 


final measurement. 


How to Avoid Tearout 
While Cutting Plywood 


Even if your sawblade ts sharp, it’s difficult 
to saw commercial plywood without 
tearout. When veneer is aliced at the rll, it 
comes off the blade in a curve. This pro- 
duces many tiny little splits on one side but 
leaves the other side smooth. If the veneers 
are book-matched, every other prece will 
be reversed and have the checks. These 
checked areas are especially prone to flaking 
and tearout on the table saw, especially 
when crosscutting: 

Obviously, you want the important side 
of the panel facing up. However, you'll still 
find that the checked portions of book- 
matched veneers can flake off on the top. 
Karing the blade well above the work 
minimizes the but greatly mereases tearout 
on the underade. Another problem spot is 
the end of a crosscut. If the cut isn't backed 
up, it can blow out. My solution to both 
problems 1s to run a stip of blue pamter’s 
tape Where the kerf wall be, "Tape both un. 
der ancl on top of the plywood. After the 
cut, carefully peel away the tape from the 
sheet at a YO° angle. Of course, whenever 
possible, make crosscuts first and ripping 
cuts second to get rid of any blewout at the 
back edge. It's worth practicing these cut- 


hing cips On scrip. 


Thin Edge-Banding 
Won't Be Noticed 


Using the finished sides as a guide, measure 


and cut the top and bottom panels. After 
they have been cut to final size, apply the 
edge-banding, | don't hike banding thicker 
than # m.; after that it stands out tea tiuch, 
at least to my eye. 1 leave it about ‘i: in. 
wider than the panel thickness and trim it 
Hush after glue-wp, 

Attaching mitered edge-banding, espe 
cially on long pieces, takes practice and a 
little luck (see the sidebar on p. 74). It’s dif. 


ficult to line up the mitered ends exactly 
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Case Top: A Lesson 
in Edge-Banding 


| 
hos 
| he edge-bandings on the top 


| | | 
= T and bottom are mitered at their il rl 
ee front edges for a better-looking cor- in, 


ner. But they're not mitered at the 


~~ back edges, which makes it much eas- APPLY EDGE-RANDING. Edmundson uses | 
ier to apply the side edpe-bandings. Bessey ® K-Body clamps to hold everything 3 
square, and MDF cauls to distribute the we | 
Pressure over the %-in.-thick banding. Ps 
o 
ry Tf Cire — =n 
. i * iwi 


( % Next, the penci-roll edge 


| | ? goes on the back W's left a 
| a hong and then trimmed flush ad 
i 
| 
Plywood MDF pune | 
fo, The front edige- 
Lael, the ade slripos ane = } benching i glued or 
riteredd aered chry-tittned, fret auvcl is batt bong, 
then appieed wilh the The edge- banding im 
backs heft bong areci The miter is cut after the edge- “ein. wider than the 
| trimmed flush. banding has been glued on. panel thickmess, 


ITER THE FRONT EDGE-BANDING AFTER IT HAS BEEN APPUED. DETAIL THE PENCIL ROLL, The 

EDGE-BANDING FLUSH. Don't — This sounds counterintuitive, but it's easier to glue a tong strip on —_ side edge-bandings are ‘hoe : 
9° too farwith the block plane this large panel when you don't have to line up precut miters per- against the pencil roll at the 
before switching te a scraper. fectly. Lay out the cuts, saw close to the line (left), then dampona back. Edmundson carves a gen- 

_ Use pencil squiggles to avoid §—_quide block for the final paring (right). Miter the side edge-banding ue S-curve on the ends of the 
the plywood. to fit. roll lip. 


' 
Lr : = 


fh, PLANE AND SCRAPE TH 


q 


with the corners of the panel. To increase 
your chances of success, leave the edge- 
handing long and cut the miters after clue- 
up. Mark the 45° mater with a pencil and 
cut shphtly proud of the line with a pull 
sw. Next, use a try square to place a chop- 
ping block at the miter angle. You'll get 
better results from thinner parmg cuts, so 
reposition the block a few times as you 
approach the line, Practice this techmgue 
on the bottom first, where smal! mistakes 
will be less obvious. 

Before gluing on the side preces, apply 
the bancing at the back edges of the panels. 
On the top, apply a pencil roll, This over- 
sec banding fearures a small cove that pro- 
tudes abowe the top to stop things from 
rolling off the back. The edge of the cove ts 
Hush with the top. 

Mull the cove on thicker stock, then np 
away the thin strip. Glue it on long just like 
the front edge. The closer you can get the 
cove flush to the top, the less work you'll 
have to do afterward, Use a wet rag to clean 
Up pluc squeeze-out; you want to niininuze 
aggressive sanding on the plywood. There 1s 
no miter on the pencil roll, so rum 1 long, 


then cut it flush with the panel edge after 


the glue has cried, Last, ghie on the side 


SAND THE PANELS. Before ap- " 

plying an edging that stands a 

proud of the surface, sand the 

side and top panels. Go gasy-it 

doesn't take long to sand 

through the thin veneer. 
SEAL AND LEVEL THE ‘ FACE WITH SHELLAC 
Pad on a 1-1b. cut of shollac, and then hand-sand 
with 320 grit This prepares the (hin venoors fora 
biotch-free oll finish, 


strips. These are mitered in front but left 


long m back and trunmed flush afterward. 


Plane and scrape the edge-banding 
flush To trim edge—banding flush with the 
plywood surface, start with a handplane and 
scraper and finish up with the sander. 
(Flush-trmming router bits may do a fine 
job, but Pm a little leery of them.) Caution 
4 the key to success. Don't get too close 
with the handplane, and be very careful 
with the sander. Use pencil squiggles along 
the edge to keep track of how much wood 
you Te removing. 

The pencil roll is harder to clean up 
without going through the thin veneer on 
the panel. [fF the gluc-up went well, you 
won't have much to do. A profile sanding 
block or a curved scraper is a good thing to 
have. Again, use hash marks to keep track of 
where you're removing wood and where 
you re not. 


Before attaching the corner posts, sand and 
seal the sides. The veneers will be pretty 
smooth tight off the shelf. I usually start 
with [80 grit on my random-orbit sander, 
being careful to keep my hand moving 
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Assembly Strategies 
for Plywood Furniture 


Edmundson uae becuse and cows 
Custom panel thicknesses, innovative 
edge treatments, and a sldeir 

drawer assembly elewate a plywood 


cae to custom hurretur. 


Raised 
plywood parel 
Edgesberchine thes 
aliechencg ft to the 
tren wath a thon 
Spine Creales an 


Paux post allows seatinless inferior 


The faie-post consiructon allows the maple back panel 
to be connected directly to the ade panel 
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continuously over the prece. There will be 
no warming before you've sanded too much 
in one spot. Before you know it, you wall 
sce the glueline, and the panel will be 
nuned. If there is a scratch you think you 
can lesen, do so very lightly. Cabinet SCTApeTs 
can be helpful, too, but never make more 
than a few passes. Do a test on that piece 
you practiced YOuUr Crossculs On to show 
yourself just how casy it is to burn through 
the veneer. After you've finished with 

180) grit, be careful wiping off the dust. 
The sinall checks in the veneer tend to 
catch cloth fibers, | prefer to use a sheap 
brush or vacuum to clean off the piece. 
Next, use 220 erit, clean off the dust, and 
then pad on a 1-Jb. cut of shellac to fill the 
veneer, Last, sand with 320 grit using a 
sanding block. The shellac remains in the 
tury checks and leaves a level surface. 


Assembly of Plywood 
Furniture is Straightforward 


Glue the front posts to the side panels using 
asimple butt jomt, then apply the faux 
posts at the back edges and set the panels 
asicle to work on the base. 

The leps go on next. They fit mto shallow 
recesses In the bottom panel, positioned for 
a 4-1n. reveal. Dowels are necessary to 


strengthen these applied feet, Use dowel 


DOWEL CENTERS ENSURE MATCHING HOLES. 
Attach the logs to the bottom pane! with two shor! 
dowels. Then drill a third hole through the bottom 
Pend into the leg to accept a longer dowel that 
will extend up into the case side, 


locators to position two shallow pegs in the 
comers of the foot, Later, a third, longer 
dowel will be inserted from above, extending 
through the corners of the bottom panel and 
deep into the legs. 

Cut stopped grooves in the top and 
bottom panels to accept the thin back 
panel. After dry-fitting the case sides to the 
bottom, use the groove m the bottom to 
line up the corresponding groove in the 
sides for a seamless fit. 

The sides are attached to the bottom 
and top with biscuits and a dowel at each 
corner. | like a ’-in. reveal between the 
comer posts and the edges of the top and 
bottom. The biscuits strengthen the jomt 
and align the pieces side to side. The dowels 
then the panels from front to back. As I said 
earlier, the dowels in the bottom corners are 
longer and extend down through the bottom 
panel and into the feet. After assembling the 


case, you can add a drawer box to the inte- 


rior, as T dic, and acjustable shelves. 
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ATTACH » Like the bottom, the top is located and attached with biscults and 
Der ae eats panel aIEBED side, and the dowels lock in the front- 
to-back alignment 
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Next, build and hang the doors. The door 
panels are glued up without an extra MDF 
core, so they end up in. thick. To create a 
raised-panel variation, cut the glued panels 
approximately % in. smaller than the panel 
opening in the door. Glue on a Me-in.-thick 
solid edge, then cut a -in. slot mto the 
panel and the door members. The panel 1s 
held in place by visible splines, creating a 


nice shadow line. 


After sanding and sealing, the rest of the 
piece, apply the finish. | used Sam Malool’s 
i:1:1 finish, made up of one part satin 
polyurethane, one part linseed oil, and one 
part tung otl, For the doors, | used! mortisedd- 
in butt hinges and handrnade handles. For 
adjustable shelves, | prefer brass pus with 
inilled brass sleeves. 

Its a shame not to utilize the wonderful 
veneers that end up on sheet goods. While 
the terms “conmnercial plywood" and “fine 
furniture” form an uncomfortable union 
for some purists, a little innovation yields 
a piece that truly feels custom. The key 1 
using the strengths of commercial plywood 


ro avercome its weaknesses. 


MARK EDMUNDSON is a furniture maker in northom 
ldahe. 


he choices vary in ther complexity 


~ and clurakahey and the ame they 


take to execute. 

To the world of woodworking, the in- 
novation of plywood ranks right up there 
with the invention of the table saw. It’s hard 
to imagine building some furniture and 
cabinetry without i. Plywood gives you the 
relative stability and flatness of a 4x8 panel, 
combined with the beauty of select ve- 
neers. You also get a varicry of thicknesses, 
from 4 in.to 4 in. on stock ems and wp to 
1% in. on special onders—and you get all of 
this at a reasonable price. The challenge 


when using plywood is, of course, what to 


THE CHOICES FOR EDGING PLYWOOD 
vary in thelr complesity and durability 
and tn the time they take lo execute. 


Six Ways to 
Edge Plywood 


do about that ugly laminated BY MARIO RODRIG! 
edge. The goal is to create an 
edge treatment that looks hke a 
continmation of the veneered sur 
face without an obvious seam. You 
can achieve that goal with a simple 
layer of veneer or a more complex 
edge treatment that requires sophisti 
cated joinery techniques. 

The decsion about how to treat a 
plywood edge can be influenced by a 
number of factors—acsthetc and design 
considerabons (how do you want it to 
look?), function and durability (what 
kind of wear and tear will chis edge fce?), 
time and labor (how much of either do you 
want to spend?). The choice should depend 
on the planned use of the furniture prece or 
cabinet component, Por example, a thick, 
sohd edge would be appropnate for the ex- 
posed edge of a cabinet carcase. But for 
shelves contained and protected within a 
cabinet, an iron-on veneer edge would prob- 
ably be sufficient. What follows is a look at the 
choices, from the easiest vo apply but least 
durable to the more complicated versions 


that ake longer but offer more protection. 


MARIO RODRIGUEZ teaches woodworking in New 
York City and is a contributing editor to Fine VWood- 
working, a6 well as the author of several woodworking 
boob. 
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W his maternal, also called edge tape 
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ures “ke in. wide for use with S-in.-thick 
plywood. His sold in rolls from 6 ft. to 
250 ft. long, and it is available in a num- 
ber of different woods. Binch, cherry, 
mahogany, red oak, and walnut are fairly 
easy to find, but you can also buy it in 
ash, maple, pine, white oak, teak, and 
just about any other species of hard- 
wood plywood that is made. Because 
it's so thin, edge-banding isn't suitable 
for furniture components thal will be 
subject to heavy use. But once the heat- 
senailive glue has melted and cocled anc 
the edge-banckng has been timmed, the 
seas are Virtually invisible. Just remenr 
ber that heat causes the glue to release, 
so don't choose edge-banding for 
pieces that will be exposed to heal. 

A slandard household iron is the tool 
of choice for most people who use 
edge-banding. Set the iron toa medium 
heat level, Vvhile it's warming up, you 
can cut lengths of banding to size, al- 
lowing a little overhang on both ends. 
Move the iron slowly back and forth, ap- 
plying a steady pressure until the heat- 
sensitive glue melts and bonds the 
edge-banding to the plywood. Some 
people burnish the banding with a scrap 
of wood, but I haven't found that tech- 
neque necessary to get a good bond. 

The glue needs to cool before you 
can trim the banding; otherwise, you 
end up with a gooey mess. You can trim 
the edge-banding overhang with a razor 
blade, a veneer saw, a file, or a specialty 
tool designed for the jab. 
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or edge-banding, commonly meas 


1A regular household Iron set on 


rcemiad Kanes cab acaks naed to melt the heat-ectivated glue on the back of manu- 


factured edge-banding. The material ts available tn just about any hardwood veneer 


that is also used to make plywood. 


snail wiodipioces that 
he can easily hold with 


one hand. To direct the 


cut, he keeps the bot- 
tom of the saw flat 
against the plywood. 


large quantities of 
edge-banding, invest 
in a spring-loaded 
edge trimmer de- 

The one shown here is 
made by Virutex®™ and 
solls for about $10. 


> 7 th sofd edging, you get a thicker 
© edge than you do with iron-on 
edge-banding, and it requires only a litthe 
more work. For %-in.-thick plywood, begin 
by jointing a straight, square edge ona 
einthick piece of solid lumber, then rip 
as many -inthick strips of lumber as 
luse a sharp 40-tooth rip blade, but 
a good alternate top bevel (ATB) blade 
can also do the job. Be sure to back up 
the cuts with a sturdy push stick to pre- 
vent the thin stnps trapped between the 
spinning blade and the fence from 
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shooting back at you. Before npping 
éach \-in.-thick sinp, joint the edge of 
the lumber, Place the jointed edge 
against the plywood edge when you 
glue it up. 

After applying a swath of glue to the 
phwood edge, use a good-quality mask- 
ing tape to clamp the edging strips in 
place. Inspect edge after you tape 
it. A tight seam wath a little bit of glue 
squeeze-out along the length of the joint 
indicates @ good job. After the glue has 
dried, trim down the overhang with a 
block plane and a cabinet scraper. 


LASKING TAPE MAKES A GOOD 
°. Numerous short pleces of 

Sie tape provide plenty of 
pressure for gluing wood edging. 


TOOLS FOR Tr ht. Use a block 
plane te trim canna 
edging flush to the 
plywood surtace 
(above). Angle the 
sole of the plane to 
achieve a cleaner cut 
A cabinet scraper fin- 
ishes the job (right). 
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Applying Edging 
Gluing hardwood edging to plywood has 
never been one of my favorite tasks. It's 
always tricky to keep the edging from slipping 
while tightening down the clamps. 50 to help 
hold the edging in place, I made some 
clamping blocks. 


These blocks have a shallow, wide groove on 
one side that's sizecl to just fit over the edging 
and plywood, see drawing. This holds the 


Cut groove in 


edging flush with the plywood. To prevent the block to match 


width of edgi 
blocks from getting glued to the workpiece, I eee 


apply wax to the surtace of the blocks before 
using them. 


E he goal is to create 
an edge treatment 
that looks like 


a continuation 


of the veneered 
surface without an 


A NEARLY INVISIBLE SEAM AT THE obvious teil 
EDGE. This alternative edging offers 

the advantage of showing very little 

wood al the edge where venger 

meets lumber, unlike the effect you 

get with tongue-and-groove edges. 


Shaping the Plywood 

Move the force to the other side of the 
blade to sef up the cuts for the V shape inte 
the edge of the plyvrood. 


— 


é 4 The blade eacts the 
The blade angle fence just above 
and heagit roman the tabletop 
Unchanged 


SIX WAYS TOEDGE PLYWOOD #83 


using erher a combination blade or a 
stacked dado set, or both. There's not a 
lot of room for mistakes when you're sel: 
ting up these cuts—you must be precise. 
| usually begin by plowing the 
grooves first, using 8 stacked dado set. 
Naturally, you must be prepared to make 
allowances for plywood that 1s nota full 
in. thick because it rarely IS. Plowing 
the groove from both sides guarantees 
that it will be perfectly centered, regard: 
lees of the actual thickness. Alter plow 
ing the grooves, clamp @ plywood scrap 
to the fence and reposition it to cut the 
tongues to fit. | prefer to make the shoul 


he three common versions of a 

tonque-and-groove lumber edge 
for plywood offer the most protection for 
a plywood edge. A significant advantage 
of adding a substantial piece of lumber 
to the edge of plywood thal you can 
shape that edge in any number of deco 
rative Configurations, such as a bullnose, 
an ogee, or a bevel. 

Bul these edge treatments have a 
couple of drawbacks. They are time- 
consuming to carry out, and each of 
them produces a visibly discemible 
ceam. You can go about cuttmg these 
joints a couple cf different ways. You 
can buy a matched set of router bits to 
make the required cuts, Or you Can make 

all of the necessary cuts ona table saw 


clamped, slightly concave batten will 
give you tighter seams, distribute the 
pressure more evenly across the span of 
the edge, and will require fewer ¢ lamps. 


der cuts first, using a combination blade 
for a clean cut. When gluing up any ol 
the three versions shown here, a 


GROOVED 
PANEL 
This version provides E TA 
| || the most solid wood , Make the shoulder 
|) atthe center, for cuts first, with the edge 
“fF shaping the edge stock flat on the table saw. 
: later. Then turn the stock to a 
vertical position and run it 
through the blade again to 
cut the tongue to size. 


When cutting joints In fum- 
ber edge stock, use wider 
boards and rip the edging 
down to width later, alter 
shaping all of the joints. 


wit) OPTIONS F PLO 1 Gl A stacked dado set ora 
straight-toothed rip blade each works well at cutting grooves 
into the edges of either plywood or solid lumber. 


| GROOVED LUMBER 
This method is a little simpler 
to make but might limit the shapes 
you can mill into the edge. 


D, A grooved 
lumber edoe fitting over 
a plywood tongue is set 
up and cul just like its 
mirror-image cousin. 


The quality 
of the joint where the 
the lumber edge is 
defined by how well 
the two materials come 
together. Maintain an 
even, steady cut for the 


) PLYWOOD SPLINE 


“A separate spline serves as 
the longue to join plywood to 
lumber. 


= Lite , 


J,’ ‘ 
4 iv Jf 
- cA; “ See §@8=6 This is the easiest and 
* fastest of the three 
tongue-and-groove tdge 
troatments to set up and 
cut Mt reduces the joint- 
making time by half, 
Properly glued In place, 
the “-in.-thick plywood 
spline is plenty strong. 
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NM minimizes 
the number of clamps. A scrap 
of wood with a slight bow In it 
(above) requires fewer clamps 
to get even pressure along an 
edge belng glued up. A block 
plane (left) makes quick work 
of loveling the solid wood, 


Frame-and-Panel Doors: 
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GRAHAM BLACKBURN 


Whatever else is | 
required, design 

in a style that is 
in harmony with 
other woodwork in 


the room. 


DOORS 


An Illustrated Guide 


efore the advent of frame-and- 


_ panel construction, doors (and 


their owners) were at the mercy of 
wood movement. Solid plank doors were 
unruly—ikely to split, warp, and twist. 
Subject to expansion and contraction across 
thei entire width, they'd gape open when 
the weather was dry and swell shut when wt 
was wet. Frame and panel changed all that. 
Instead of ignoring or resisting wood 
movernent, frame and panel was designed 
to accommexdate tt. 

Frame and panel soon became one of 
the indispensible building, blocks of work mn 
solid wood, used not just in doors but in all 
sorts of case construction and paneling. 
Ower the centuries, the range of tts applica- 
tions has been equalled only by the diversity 
of stylistic treatrnents it has received, 

Given all this variety, where does a 
woodworker start when designing trame- 
and-pane! doors? With the structure. It ts 
my feeling that before you can make some- 
thing look good, you have to be able to 
make it work well, Once you understand 
why and how frame and pane! works, you 
are halfway to a successful design. In the 
drawings on the following pages, I've laid 
out the underpinnings of frame-and-panel 
construction and followed them with a 
selection of considerations that mform the 


design process. 


The Structural Nitty-Gritty 


The simple genius of the frame-and-panel 
system is i making a dimensionally stable 
frame of narrow members and allowing a 
large solid panel to expand and contract 
freely inside it. The panel may be large ot 
srnall, plain or simple, but as long, as 1 ts 
made of solid wood it must be free to move 
(so that it will not split or buckle wath 
changes in humidity) and at the same time 
be securely held (so that it cannot warp). 
Panels are typically held by their edges in 
grooves formed m the surrounding frame, 
and they are pinned or glued only at the 
center. Occasionally, the grooves are formed 
by adding a strip of molding to a rabbet, 
but most often the groove ts integral. 

The frame members are most commorily 
mortised and tenoned together, although 
other methods such as plate jomery or 
doweling can be used. Because most panels 
are onented with their grain running verti- 
cally, the rails have the most work to do in 
preventing the panel from warping. There- 
fore, the rails are usually the widest parts of 
the frame. So the frame does not appear 
top-heavy, the top rail is often made a little 
narrower than the bottom rail, The stiles are 
generally made narrower sull, giving a 
pleasing appearance and minimizing the 
seasonal change in the width of the door. 


The proportions of the frame joints may 
vary depending on the se and function of the 
prece: More substantial doors should be joined 
with tenons approximating one-third of the 
thickness of the members; joints for lighter 
doors may be a quarter of the thickness. 


Purposeful Design 

Working up the proportions of a door's 
parts from a structural standpoimt will go a 
long way to producing a pleasing design. 
But without compromising structural in- 
tegrity, there reniains much you can do to 
control the final appearance. 

You can change the apparent shape of 
any door by altering the size, shape, and 
number of framing members and reinforce 
the message with compatible grain patterns. 
To make an extremely vertical door appear 
less tall and narrow, for example, try using 
multiple rails and orienting the grain of the 
panels horizontally, or make a square door 
stretch vertically by giving it a number of 
tall, narrow panels. If you are designing a 
long, low piece and are concerned it will 
appear squat and heavy, you can give the 
piece more lift by dividing the doors so the 
top panels are smaller than the lower ones. 

Control of the focus ts another useful 
design tool. To aveid visual confusion, pick 
out certain element of the design for em- 
phasis, For example, you might use plain 
panels in an upusnal frame or surround a 
strikingly grammed panel with a straight- 
grained frame. 

Whatever else is required, design in a 
style that is in harmony with other wood- 
work in the room. Even if you don't design 
in the exact style of the surroundings, try to 
mclice elements that will relate, such as 
elegantly raised panels in a piece destined 
for a roomful of Colonial furniture or flat 
panels for a piece that wall live with Arts 
and Crafts furniture. 


GRAHAM BLACKBURN ts a furniture maker, illustrator, 
and author who Ives in Woodstock, Naw York. 
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. Construction: 
Frame-and-Panel Doors 


Me hat’s the poini of {rane and panel? 


Solid plank doors ane at the mercy of seasonal changes in humidity. Hance, they are unidesly bo fit theair 
opanrnge in both summer and wanton, Frone and panel solved the problem, maiung a stable frame and 
alloweng & solid panel to expand and contract insicle it. 


~ Panel i free 
lo cqnare! and 


i 


. i 
apeirnin aint Panel is glued or panned at ite 
prnvont Ce eat center only, so cimensional changer 
and twesitang. noun equally at toth miclon. 


Basic structure of a _frame-and-panel doo 


Ino typecal framo-and-panel door, the etlos run through from top to bottom, and the grain in the 
panels ® verbcal, The rads ore Generally wider than the stiles, prowding wider tenons and beter 
resistance tO warpang of Ihe panels. One rough rule of thumb suggests that d the bottom nail is one 
unit wade, the top rail should be teo-thids of a unit wide and the stiles one-half of a unit wide. 


DOORS 


i 


Joinery options 


THREE Ways TO JOIN THE FRAME 


Lighter cabinet doors, especially those Mortiee and tenon is strongest. The 
with gluec-in plywood panels, may be heunch of the tenon increases the joint's 
pred with bincuits or dowels resitancn to tert, 


PANEL-HOLDING OPTIONS 
Appbed bobection 
mating supplies 
strength vwathout 
Wan much 
oe 0 ths 


Afelded panel 
iS one with 
O defined 

Gonter hecho: 
the fehl, For 


Retded panel 


JOINERY LAYOUT 


Cutting the panel QrOtves im lime with 
the Mortis ane tenons makes 
youl and eoOn ease 


Fiauinch fills 


COPE AND STICK 
An edge that it profiled is said to 
heave a “stuck” mobcing 

The oorrerponcding i 
CONTOUE if “oeypancl" My 


Note: On small cabinet doors, a tongue on the 
rad instead of a full tenon suffices for joinery. 
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- Design: 
- FPrame-and-Panel Doors 


Marking within a given space 


DESIGNS FOR A SQUARE OPENING 
Cvflerent effects can be achieved for simdar spaces by changing the weual focus 


Focus on the framang: Focus on the panel: Lee 


Concentrae the shaping drama: grain matching or Qewenplay the sqpiarerenns 
on the frame menibers, anc venoer veithin a plain fear. of the opening by desagning 
keep the panel mevtral mm a door wath strong verical 
color and pattern ebarerts. 


DESIGNS FOR 4 VERTICAL OPENING 


Restate the shape: Keep Accentuate the lateral: Beefing up the rectangle: 


ing the deagn as siryple Introducang strong honzcental Rewsed panels make a door 
as possible preserves the elomente—lhmee conrber rads, look sironger and hover, 
naeentiol shan of thin wide panels with strong a trodiienal foursquare 
opening grain running aiche to neck approach with alightly taller 
olfpels the door's vorlicakty botiom pandas proacios godt! 
balers in a rectanguiber 
Oporung 


MULTIPLE DOORS FOR A HORIZONTAL SPACE 


Centor ral Pawrrovy tthe Wide etal 


Stiles al eiher end of 
cabinel are mace double 
wide to balance the 
pared sides between 
Placing the center ru 
sbove the mact-poaint 
creates tal ewer panels, 
whioh give the long, bow 
cabine! a vertical 
omphasis. For visual 
balance, the top rail plus 
the cabinet toy ecuinl thn 
weeth of the bottom nai 
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Designing werd tli pe riod siples Propori homing hy fhe hoods 


Use the charactenstics of a period style to design a Mihough the designer's eye should ahways be the final jucige 
door in harmony with its surroundings. of what looks good, there are a number of traditional 


AySGOITIG YOu Gan Wen Lo eetadblidh Pleasing proportionn 


16th century: USING THE GOLDEN MEAN 
Clase: proportions, . 
raised panels: mace The golden mean may be expressed as a ratio, BC-AB es AB-AC. 
Of mahogany, This 8 approdmately 5:8. 
5 a 
ee ae 
A B C 


ABCc laa golden 
a Golden rectangle 
Leaves another 
(shed area 

Crem rec: larigs 
Prodvoes yet 
another qokcien 


aibicte). This 
amallent nechargle 
produome tha 
Shige ol the door’ 
Lap pucirwinks 


Coie Bes USING THE CLASSICAL ORDERS OF ARCH TECTURE 
itr : OTe 
meiniticns: tateckoraer , , The Tuscan column (the frst of the five Clases) erdors of archrteacture) 
formes: contrasting materials, i built on a ratio of 1:7, The column width = 1, the column height = 7. 
Al other dimengors are multiples or tractions of this ratho; for example, 
the base and the capital are each one-half the column width. 


{| 


Victorian Gothec: Emphasis on 
verticalty, ported arch panels, 
trer-fold canang: polychrome 
fresh on waiinwt or furnecd oak, 


Arts and (Crafts: 

Bald, ample forma, mirmal . 

molchng, wroughi-iran Use the ratio of the Tuscan onder (or any other order) to prOpertacet 4 
Farelvwere, mrauche et cok door. Drecde the height of the door by seven, then use multiples of 
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Solid Panel 


Three Ways 
to Make 
Cabinet Doors 


FULL MORTISE-AND- 
TENON JOINTS make 
constructing fine furni- 


would be constructed using stout 
mortise-and-tenon joints, built to 


BY STEVE LATTA I na perfect world, all cabinet doors 


last generations. When | reproduce an 
i8th-century piece, | build doors whose 
joints will outlast these achy jomts of mine, 
My clients pay for that, and | would not 
sleep at night giving them anything less. 

At the other end of the spectrum, would 
| go to the same effort for a bathroom waril- 
ty that will end up on the curb after the 
next remodel? Probably not.There are 
faster ways to make a door. A door meant 
for hiding everything from towels to toilet 
cleansers doesn’t have to rise to the level of 


a hutch. 

| could come up with a dozen or more 
methods to join doors, but there are three 
thar will solve most needs: doors for the 
finest furniture, doors for glass panels, and 
low-budget doors that you need to get 
done in a hurry. 


Best Method for 


ture. Additionally, the 


Strong, Classic Frames 


After cutting the stock to its rough size, 
mold a profile and cut a slot in all of the 
frame members. Although sometimes Tl 
use just the sticking portion of a cope-and- 
stick set to cut the profile and groove m 
one pass, | often resort to standard router 
bits. By mixing and matching standard hits, 
| have an infinite variety of profiles available 
to me, Cope-and-stick bits come in just a 
handful of profiles. To cut the slot, you Gun 
use a slot-cutting bit or a dado head on the 
table saw. 

Mortises are cut next. These are usually 
located on the stile menibers. Cut them 
with your preferred cool, the same thickness 
as the width of the groove, flush with the 
walls of the groove. I generally cut the 
mortises to within ¥ in. of the outside edges 
of the doors. But if you're making doors 
whose backs will be rabbeted for an overlay 
construction, leave at least ¥ in. beyond the 

mortise. That way, when you cut the rabbet 


= Sab 


| Cop and-Stick 


= —~ 


THERE'S NO OFFSET SHOUL- ‘| trait HA Ma i - ' €OPE-AND-STICK BITS are 
DER on the tenon in this joint Hii) i P9)  used to machine the profile, 
because an offset shoulder Wh ae RI = groove, and stub tenons. To 
would get in the way of the Ly ae strengthen the weak stub 
rabbel for the glass pane. Po ESE tenon, glue a plywood panel 
Nonetheless, the frame, built A ich in the frame, 

with full mortise-and-tenon Lf SU py Pat f 

joints, is very solid. 


CUTTING THE CHEEKS WITHOUT A 
OUTER TAGLE. The sticking portion of a Guide the stock along the table saw fonce TENOWING JIG. The rail is pushed along 


E RAILS AND STILES ON THE RAILS MUST HAVE OFFSET SHOULDERS. 


i =_ © co Tr. 
SHAPE THE Fal 


cope-and-stick bit cuts the profile and and push It using a backer block for oxtra an auxiliary fence damped to the table 
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around the perimeter of the door frame, 
you won't cut moo the jornt. 

Next, cut tenons on the rails. This tn- 
volves a couple of setups on the table saw 
because the rear shoulder is offset more 
than the front shoulder. The offset has 
oro advantages: It adds ar element of trian- 
gulation to the joint, which makes tt very 
strong, and it looks good from both sicles. 
Begin by cutting the shoulders on the table 
saw, which will require two setups.’Then 


cut the cheeks. To account for shrinkage, | 


MAKE FINAL ADJUSTMENTS USING A CHISEL. The back wall of the groove on 
the stiles must be removed up to the miter. On both rails and stiles, use a guide 
block-a piece of scrap cut at 45° and clamped to the stock—to miter the 


inside comers of the profile. 
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prefer to machine tenons a hair oversized, 
then let the stock settle overmht. 

For a ight fit, handplane the cheeks 
until the joint slips together snugly. Lastly, 
the molded profile must be mitered at the 
inside corners, | do this by hand, using a 
chisel and a simple pg.To locate the miter, 
fit a rail to a stile as far as it will go, mark 
the inside corner, disassemble, and clamp 
the jig to the stock. Then shave away the 
waste with a chisel. 

This method produces an exceptional 
joint that can be improved by draw-boring 
or wedging either a blind or through 
renon. With a typical 14-in.-long tenon, the 
ammount of glue surface is about four times 
that of a ¥-in. stub tenon, the kind you typ- 
ically end wp with when using cope-anc- 
stick router bits, It's unlikely that you'll ever 
have to repair a door built this way. 


Door Frames for 
Glass Panels and More 


When a project calls for doors with glass 
panels, you need a frame with a rabbet on 
the back to house the glass. Although you 
could use the previous method for glass 
paneled doors, it's mot idea!. Because of the 
offset shoulder cut on the rails, a rabbet cut 
into the back of the frame wall also end up 
offset and won't look good. 

After milling the rail and stile stock to 
rough sizes, | run the molding. Cut the 
profile using either of the previous methods: 
by using the sticking portion of a cope- 
and-stick bit or by mixing and matching 
standard router buts. 

Next, cut the mortises, same as before. 
The tenons, however, are cut differently. 
Forget about setting up for the extra shoul 
der cut on the back of the rails. Cut all of 
the tenons with contmuous shoulders ail 
the way around. Again, make them a hart 
thick and let them sit overnight. 


| After cutting the Using a guide block and chisel, pare 


eT. T i. fi i 4 
straight bil, teft, a cove bit, and a stot cutter shoulders, ralec the blade high enough to awey ne miter, which in this con- 
were used to mold this profile. As an added remove the cheeks. struction will show on both the front 
touch, both sides of this frame were profiled. and back of the door. 


A GLASS PANEL IS FITTED PROM THE REAR 
Adter ripping away the rear wail of the 
groove, Insert the glass and secure it 

with small strips of wood nailed or screwed 
in place. 


SAME METHOD, TWO APF 
CATIONS. By profiling both 


walls of the slot (top), you ey 
can make an elegant frame i) Te. 
for a solid panel. Or rip off t ¢ 
the rear wall (bottom) and | iy | 


fit a glass panel. 


BI a eT 


. 
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Fast Frames for Plywood Panels 


As in the previous method, the molded 
profile must be mitered for the joint to 
close. But because there's not an offset on 
the shoulders of the rails, both the front 
(the profiled edge} and rear walls of the 
slots must join ina miter. Use the same pig 
as menboned earher and a wide chisel to 
miter both walls at the same time. When 
you dry-fit the frame, you'll notice the back 
looks funny because of the miter. But for 
glass panels, rip off the rear walls of the 
groove, Which eliminates the miter. To hold 
the glass, I'll often rely on onted glazing 
putty alone. You could also mp strips of the 
same species of wood and screw or nail 
them in place, mitered at the corners. (Cut 
the bottom piece in two for ease of removal 
should the glass need replacement.) 


(COPE-AND-STICK BITS DO MOST OF THE WORK. The 


sticking portion of the bit cuts the profile and 
groove In one pass. These bits are best sulted for 


If you like this construction method (it's 
faster than the first) and want to apply 1t to 
floating wood panels, here’s a trick to make 
the back of the frame look as elegant as the 
front. Run a profile along the back inside 
edge of the frame. That funny-looking 
miter is transformed inte an elegant inside 
corner, and the door will look good on 


both sides. 


Cope-and-Stick Joints 
Need Reinforcement 


A Jot of inexpensive kitchen cabmets are 
built using cope-and-stick router bits. These 
tools cut the profile, groove, and stub 
tenons in two quick operations. Many of 
these bits leave you with *-in.-long tenons. 
(For more on the styles of cope-and-stick 
bits, see the sidebar on p. 98.) Some router- 
bit manufacturers, such as Jesada®, offer bits 
that cut %-in.-long tenons. That's a shghit 


the coping along the end grain of the rails, 


coor owerall. 


miprovement, but [ wouldn't put selid- 
wood floating panels in door frames joined 
this way. A combination of seasonal move- 
ment and an occasonal slammed door will 
take a toll. 

The weak point of cope-and-stick doors 
6 the profiled edge. Routing the profile re 
moves a far amount of wood. Yet this area 
is expected to do double duty as a mortise 
wall, Pull or push too hard on a door, and 
the stub tenon will split off the molded 
ede, 1 i stub-tenon-to rove glue jount 
is another weak area. There’ not a lot of 
surface area to glue, and af you mull these 
parts a littl loose or the wood shrinks, the 


yount wall fail 


Use a backer block when cutting 


| “ANI I | The motded 
edge, which has been reduced in thickness, is a 
weak spot in this joint That's why it's a good idea 
to glue plywood panels into the grooves of the 
door frame, which will produce a much sturdier 


To strengthen these joints, use a ply- 
wood panel (or other manmade procuct) 
and glue it on all four sides to the grooves. | 
Know some woodworkers who try to beef 
up the stub tenons with dowels or loose 
tenons and then install foanng solid-woed 
panels. They can help, but I've seen these 
taal prematurely. On most pieces of furni- 
ture, we're not talking about a lot of joints. 
Making full mortise-and-tenon joints just 


niuakes sense bo me. 


STEVE LATTA is an instructor at the Thaddeus Stevens 
Institute of Technology in Lancaster, Penneylwanta 
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Cope-and-Stick Router Bi ts 


‘) here are three types of cope- 
and-stick (sometimes called rail- 
and-stile) router bits: reversible, com- 
used in a router table. And although 
each bit has a bearing mounted on its 
shaft, | always use a router fence set 
flush with the bearing for extra sup- 
helps to define ther components. 
The sticking is the profile and 
groove that is cut along the edge (long 
grain) of the stte and rail. The coping 
is the reverse pattern that is cut on the 
end (end grain) of the rail. The coping 
cutter leaves a stub tenon as deep as 
the groove for the panel. For a tight- 
fitting joint, the bits must be machined 
the case. If you can't get a joint to fit 
after much tnal and error, contact the 
manufacturer and see about getting a 
replacement. All of these bits require 
set-up time. Once you have a setup 
that produces good joints, make sam- 
ples and keep them for reference. 
Although prices vary greatly 
among manufacturers, reversible bits 
tend to be the least expensive of the 
three types. They're also the most dif- 
ficult to use. After routing the sticking, 
a locknut must be removed in order to 
flip-flop the top cutter before machin- 
ing the coping. Shims may have to be 
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fitted between the bearing and lop 
cutter to fine-tune the fit. 

Combination bits, which are inter- 
mediately priced, have all three cutters 
positioned on the bit’s shatt. To 
change between the coping and stick- 
ing cuts, the bit is either raised or low- 
ered. Again, shimming may be 
necessary to got a good fit. With 
some bits, it’s just hard to get a good 
fit; either the tencn i snug and the 
coping is loose, or woe versa. 

The most expensive option is to 
purchase a set of matched bits that 

: ant Gach 
other. Although I've never rconduoked 
an in-depth companson test, among a 
random sampling of bits | had on 
hand, the matched set produced the 
best fit. 


REVERSIBLE BITS ARE ADJUSTED 
BY USING SHIMS. A good-fitting 
coping and snug-fitting stub tenon 
require some trial-and-error when 
adjusting the distance between the 
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Quick but Sturdy 
Cabinet Door 


QOUlNRK-AND-BEAD MOLDING 

AND AN ANTIQUED STAIN AMD SY MARIO RODRIGUEZ 
LACQUER FINISH give Maro 

Paneled door an air of simple 


hen | had to make a batch of 
pantry cabmets in a hurry and 
at a low cost, | developed the 
design for this frame-and-panel door. | 
wanted the door to have a traditional flavor 
ind reasonable strength but obtained with 
the least possible labor and materials. | de- 
cided to use a plywood panel and dress it 
up with a simple quirk-and-bead molding. 
| planned the simplest joinery | could, and 
then I decided to apply the molding instead 
of milling it onto the frame pieces. The 
molding is easily made with a stock router 
bit, and the quirk, or recess, behind the 
bead produces a dramatic shadow that gives 
the flat-paneled door its visual weight. The 
design is well-suited for small- or medium- 
sized doors on kitchen cabinets, vanities, 
and built-in storage units and will look as 
good painted as with a clear finish, 
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DOORS 


Grooving Non-Stop 

| chose -in. plywood (good on both sices) 
for the panel to keep the door light and 
stock preparation to a minimum. Frame- 
ane panel construction accommodates the 
expansion and contraction of a solid panel 
by allowing it to float im the frame. Here, 
with no wood movement to worry about, | 
was able to glue the panel on all four icles, 
making it a structural clement of the door. 
greatly simplified the joinery by housing 
both the panel and the rail tenons in the 
sune %-in.-deep groove (see the drawing 
on p. 99). At A im., the tenons are somewhat 
short, but the plywood panel glued all the 
way around at full depth in the groove acids 
considerably to the door’s strength 

This technique not only removes the 
need for making separate mortises for the 
tenons but also means that you don’t have 
to stop the grooves on the stiles as you nor- 
mally would with frame-and-panel doors, 
Instead, you just run the grooves the full 
length of all the frame members. 

I usually plane my frame stock “ m. 
thick and rip the pieces 2 in. wide. Then I 
groove the inside edge of each piece on the 
table saw. Because -in, plywood is usually 
somewhat less than '4 im. thick, | dont 
bother with dado blades. 1 just cut the 
groove in two passes with a regular blace 
raised to ¥ m. However you cut the groove, 
it will be helpful to mill extra stock with 
the frame members for use as test pieces as 
you seek the setting that will give the panel 


a smug fit. 


TENONING IG FROM SCRAP. 
A stick of pine nailed to a 
square of medium-density 
fiberboard makes a jig to pro- 
duce reliable tenons. 


Rails Get Tenons 


Next, | cut the cheeks of the tenons. be- 
cause the tenon length ts the same as the 
groove depth, | leave the table saw's blade at 
the same height | used to cut the groove. I 
mount the rails onto a simple, shopmace jig 
for safety and support (sec the photo below). 
| cut the tenon shoulders on the table 
saw using the miter gauge. 1 use the fence 
as an end stop, which ts permissible here 
(though it isn’t in normal crosscutting). 


That's because I’m‘not cutting all the way 


through the piece, so there's no danger of 
kickback or jamming. You could also use a 
stop block clamped to an extended fence 


on your miter pange. 


Size Up the Panel 


{ use “in. cabinet-grade plywood tor the 
panels in most doors like these. For larger 
or heavier-duty doors, it would be advisable 
to split the panel with a medial mul or use 
in. plywood and rabbet around the back 
to produce a 4-1n. tongue. 

When I cut out the panels, I take par- 
ticular care to ensure that they come oul 
square. Then, when | ghic up the frame 
members around them, | can rely on the 


panel to make the door square and the 


glue-up trouble-free. 


-F. Rodriguez machines 
all four edges of an extra plece of frame stock to 
generate molding for a door. For short bengths, 
use an inverted router, for longer ones, use 0 
router table. 


awh rhe 
Baa le 


When I assemble the doors, I apply glue 
generously mm the grooves and on the 
tenons. Then | lightly clamp the rails and 
stiles around the panels. Next, | double- 
check for squareness and clean up the glue 


squeezc-out. After removing the clamps, | 


clean up the frame and fair the jomes with a 


sharp block plane. 


_ 
: ew be ke i" | aT as 
aes eh} 1 a 


The qurk-and-bead molding can be 
produced from excess frame stock with a 
beading cutter ina router, [ bead all four 
corners of the stock on a router table or 
simply a router upside down with a fence 
clamped to the base, as shown in the photo 
above, To free the preces of molding, | cut a 
kerf down the middle of each edge (see the 
top photo at mght) and then nip through 
the full thickness of the stock. 

{ cut the miters for the molding on the 
table saw with the miter gauge, but the 
miters can be cut nearly as fast with a dove- 


KERF BETWEEN THE BEADS 
TO CUT THEIR BACK EDGE, 
and then rip the two pleces 
from the board. 


MASFING TAPE SUPPLIES ALL 
THE CLAMPING PRESSURE 
you need to glue up the moid- 
ing. The shadow line created 
by the quirk behind the bead 
gives a bit of leeway in cor- 
reciting small mitering errors. 


tail saw and a block plat 1 for fitting, Furst, | 
dry-assemble the molding. Then I glue it im 
with yellow glue and hold it in place with 
masking tape, as shown im the photo above. 
[ clese minor misalignments at the miters 
by pulling the molding away from the 
frame slightly. The tiny gap created behind 
the molding won't be noticed—it wall read 
as part of the shadow that gives this simple 
molding its chstinction. 


MARIO RODRIGUEZ teaches woodworking in 

New York City and is a contributing editor to Fire 
Woodworking, as well as the author of several wood- 
warking books, 
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Fitting 
Flush-Mounted Doors 


BY STEVEN THOMAS nstalling flush- mounted doors ts the shop. Over the years, I've learned some 
BUNA bane of many woodworkers. The wick — tricks for installing doors accurately without 


is putting them in so they fir with even a lot of measuring. If, after following this 
step-by-step guide, your doors sll aren't 
the sidebar on pp. 106 LUV? bua 


gaps all around and so they lic smoothly im 
plane with the case frome, I've fitted hun exactly right, 
dreds of doors for Thamas Moser’ cabinet some tips on how to make the adputnients. 


| WELL-FITTED DOORS SHOW 
QUALITY CRAFTSMANSHIP 
Inset doors that fit with tight 
even gaps aro a sign of quafity 
work, An organized approach 
simplifies the process and helps 
eliminate Sloppily hung doors. 
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A crucial step to properly fitting doors 1s to 
make them shehtly oversized in both height 
andl width. | make ny doors in. to Me in. 
larger than their openings, so | have plenty 


of macerial te it te a precise fit 


When you hie doors and metal] hinges, 
always work on a lewel, tlt surface. Every 
ome you move the prece, it racks the car- 
case, Which can attect the door opening. 


When the completed piece 1s installed, | 


use small, mapercd wedges under the corners 
as necessary to return the carcase to a level 
position and correct any misalignment tn 
the doors. 

My goal when fitung doors is to have a 

-in. gap at the bottom and sices ane > m. 
to Ys mn. at the top. For double doors, | 
shoot for the same gaps at sides, top, and 
bottom and % in. to 4A in. between the 
aoors (see the photo at right) to allow tos 
expansion and openmg clearance. You can 
use these same techniques, however, to 
create whatever gap suits you. 

The tirst step 1 to determune the width 
of the opening. | measure at the top, middle, 
and bottom and use the largest dimension 
to calculate the trimmed width of my 
doors. | make a single door 4s in, narrower 
than the largest opening dimension, which 
leaves another cm. for final tamimme,. [f 
double doors are to go in the opening, | 
subtract “<n. from the largest dimension 
and divide by two to get the width for each 
door. This leaves As in. for opening the center 
gap to final widdh after the doors are hung. 

I rip the doors to width, being careful to 
take equal amounts off each stile. If one stile 
m more than Me in. wider than the other, it 
will probably be obvious after assembly, | 
mnake a light yourter pass on cach edge to 
Clean wp the sawmarks. 


I set the doors in the opening and push 


them tightly against the hinge stiles to 


CUTTING DOORS DOWN TO SIZE. A sliding-crosscut box for the table saw makes it 
easy to tim doors accurately to size. A paper shim between the fence and the door 
produces a tapored bottom rail to fit an out-ol-square opening. 


check the fit. Then [ jomt equal amounts 
off both doors as necessary to create a A. in 
overall center pap. The door isn't trnnmed 


to heaght until later m the firing Process. 


Fitting the hinge stile and bottom To 
establish a known starting pout for htting 
the door, | trim the bottom rail square to 
the hinge stile using a sliding-crosscut box 
on my table saw. Next I set the first door 
in the case opening with the bottom rail 
resting flac on the bottom fice-frame mem 
ber and push the door gently agamst the 
case side. If the case ts truly square, the 
hinge rail will rest flat against the case sicle, 
anc | fo On 0 fit the top of the door, in 
my experience, this os rare. Case panel sices 
can be out of square or slightly trapezoidal 
because of faulty glue-up or because the 
case bottom 1s larger or sivaller than the 
top. The result is the door touches the case 
side at the top or the bottom with a gap at 


the opposite end. Most of the gaps that I 
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ACCURATE LAYOUTS WITHOUT 
MEASURING. Marking the door 
in place is more accurate than 
transterning measurements, 
Penny-spacers under the bottom 
rail establish the bottom gap. 
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have encountered range from as Narrow as a 
piece of paper to as lange as “+ In. 

To elimmate the gap between the hinge 
stile and the case side and to get the door 
to fit the out-of-square opening, I cut the 
door’s bottom rail at an angle, [ use the 
came crosscut box on ny table saw, but this 
time, [ shim out either the top or bottom 
of the hinge stile with folded paper or a 
wedge to taper the botrem rail, as shown 
in the photo on p. 103. [ made a rough 
approximation of the shim’s thickness hy 
butting the door’s hinge stile gently agaist 
the cuse side and measuring the gap, either 
at the top or bottom, between the door and 
the carcase. I find it helpful to mark the 
corner that needs to be shinimed, so | dont 


get confused when placing the door m the 


crosscut box. I take as small a cut as possible 


and test-ht the door after each cut. After 
fitting the door's bottom and hinge sides, | 
clean up the betrom edge on the jomnter, 


taking off mo more than 4 in- 


Fitting the top To fit the top of the door, | 
place it back in its opening, resting the door 
bottom on two pennies. The pennies act as 
Y.-in. spacers. Holding the door in the 
opening so the back of the door 1s tight 
against the face frame at the top of the 
opening, | strike a pencil line across the 
inside of the top of the door, as shown in 
the photo below. This line determines both 
the angle that must be cut on the top rail 
and the door’s length. I then measure down 
and draw a second line parallel to and “ im. 
below the initial line. Cutting to the top line 


allows the door to crop into the opening. 


Cutting to the lower line establishes a Min. 
door gap. Again, as with the bottom rail, | 
use shims and make nultiple passes with 
the crosscut box on the table saw to estab- 
lish the correct angle ancl work down to the 
line, adjusting my shims in or out as neces- 
sary to split the line with the sawblade. 

Be patient: Taking off too much too 
soon may leave you with a badly fitting top 
rail or a doer too short to be of use, Don't 
cut to the second and final pencil line unl 
you are satisfied with the cut of the first. 
Checking the door as soon as it will drop 
Into the opening gives me a second chance 
to verify that my pencil guidelines were 
correct. Cutting directly to the second line 
without test-fitting can result in a lopsided 
ht. The error may be less than 4 in,, but 
the eye catches srall differences in the gap 
between one side and the other of the door 
and case and magaufies them. 


Fitting the knob stile Once | am satisfied 
with the consistency of the top gap, | joint 
the top of the door to remove the saw- 
marks. [f I'm installing a single door, | 
check the side paps at this point by pushing 
the door’s hinge stile snugly against the case 
side, This should leave a ¥-in. gap between 
the knob rail and the case side. [f necessary, 
VU plane the knob rail and then install 
hinges as described later, If I'm installing a 
pair of doors, | follow the same procedure 
with the second door as the first. When fit- 
ang the second door, | make sure that the 
width of the bottom rails at the points 
where they meet the knob stiles is within 
“in. Although beth bottom rails may be 
tapered, the eye won't notice that as nuch 
as the misalignment of the bottom rails at 
the center of the pair of doors. Also, | care- 
fully match the top gaps of both doors in 
the opening. 

I set both fitted doors in the opening 
with their hinge rails tight to the case sides 
and check the center gap between the two 
doors. If then isn't a consistent Ain, gap 


A KAIFE 1S MORE PRECISE THAM A PENCIL 
Scribing around the hinge accurately marks its 
position. Darken the scribe line with a to 
make the line easier to see when routing away 
the waste. 


from top to bottom, | adjust it with a plane, 
I don't attempt to establish my final in. 
gap between the doors until after the 
hinges are installed. I finish fitting the doors 
by sanding the edges of the top, bottom, 
ind hinge stile with a sanding block. 


Installing Hinges 

I cut hinge mortises by wasting away the 
bulk of the material with a Ryobi lami- 
hate-trimiming router and a ¥-in.-dia, 
straght bit and then parmg to my layout 
lines with a sharp chisel. The only way I've 
found to pet a consistent and accurate 
hinge gap, however, is to test my router set- 
up on some scrap, [ actually install a hinge, 
complete with at least one screw for each 
leaf, and then measure the gap between the 
scrap pieces. When the gap is i. in., | know | 
have the router bit set at the proper depth. 
Setting the depth ts a trial-and-error 
process, but I can get pretty close the first 
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Adjusting 
Problem Doors 


WN: matter how careful Tam, I always seem fo 
LN end up with a door that just doesn’t want to 
cooperate. A commer sticks out here or recedes into 
the case or a corner droops there. All of the problens, 
however, usually fall into one of four areas, These 
areas and the methods for correcting the problems 
are detailed in the drawings and the text below. 


Uneven gap at top or bottom: Sometimes riiy 
doors will fit perfectly without hinges, but once m- 
stalled, the gap becomes uneven along the top oF 
bottom edge, as shown in figure 1. Hinges, even 
when taken from the same box, may be shizhtly dif- 
ferent in thickness, which affects the side gap and 
throws an angle into the top ant bottom gap. First 
I'll check the single screw that I've placed in each 
leaf to hang the door temporarily. [f these screws are 
tight, PI add the other two screws to each leaf to 
see if that will pull the door into line, If the door ts 
still out of line, a small chim of sandpaper under one 
or both screw plates should bring the door back 
into alignment. The last resort is to rework the 


hinge mortise. 


Hinge stile not In plane: You can install the hinges 
perfectly and still have one corner of the hinge stile 
either proud of or sunken below the plane of the 
door opening. Ifthe door ts out by as much as % m., 
this alignment problem can be overcome by off- 
setting the two remaining screws in the hinge plate, 
as shown in figure 2.To begin, loosen the first screw 
that you installed im the offending hinge. Then, to 
pull a door in, offset the screws in the door sice of 
the hinge plate toward the back of the hole. To push 
a door out, place the screws hard against the edge of 
the hole nearest the barrel. After installing, the mew 
initial screw une! Pm 
that 1 doen't cancel 


screws, | usually remove the 
permanently hanging the door se 
any leverage my offset screws have gained. Before 


reinstalling, the removed screw, I 
toothpicks dipped 1 glue. Then 


plug the hole with 
[ redrill the pilot 
hale, so I don’t affect the fit of the door. 


Top of knob stile not in plane: If there is twist OT 
door, the rest of the door may fit per- 
might either be 
mstal 


wind in the 
fectly, yet the top of the knob stile 
recessed or protrude. Because | almost always 
magnet catches at the top of my doors, | can locate 
the magnets to pull or push a door into line (see 
figure: 3), I've generally found onmagnetic catches 
have too much play to be effective in aligning 
doors. In turn, pulling in the top of the stile aloes 
always pulls in the bottom of the stile as well. L cat 
usually correct this problem by ghumg 4 leather bu 
ton on the door bottom to push this corner back 


into plane. 


Bottom of knob stile not in plane: If the knob 
stile is recessed at the bottom, a leather button gh 
to the door will easily correct this problem as me 
tioned previously. But a protruding knob stile 4s 
most time-consuming problem to correct when 
ting doors. My solution is to sand the protruding 
door flush. The diflerence tn thickness of the tape 
stile is only noticeable when the door 1s open, at 
even then, most people will not be aware of 1, 
| mark the amount of protrusion on the edgy 
the stile with a pencil, using the adjoining door’ 
stile or the door frame as 4 guide, as shown im 
figure 4. Then J remove the door from the case 
sand the taper with a belt sander. After determit 
that the doors are in the same plane, I final-sane 
tapered door and sastall the knobs. If the door 
an obvious twist to it, the hugh corners can be | 
eanded down before installation. 


Fig. 1: Uneven gap 
at top or bottom 


the door drogpe after hinges are inetaliedd, a 
eendpaper ahem placed wneder one of both hirsga 
loavos will open the side gap and level the top 
and bottom gaps. 


Carcase 


Dor 


Shan 


The top of the knob shite can be aligned 
by the placenvent of the magnetic catch 
ued to hold the door choc, 


Fig. 2: Hinge stile 
not in plane 


Cffowtiingy 2 fecresy of 
the henge plate can 
me: 2 CoO wp toy a Wr, 
nether direction. 


Use leather pads to push out the bottom of : : 

Mark the © ibang Ih 
the Rob etle, A protrucing knob stile, suinincs tee — acide: 
however, mount be sancdad or planed flush | 


PLRE MORTISES GRADUALLY 

to the scrlbed line, alternately 
cutting down and from the side. 
Be patient, and work siowly for 
best results. 
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time by measuring the thickness of the 
hinge at the knuckle (the hinges | normally 
use are Mun, thick). From the hinge thick- 
ness, | subtract my desired gap and civide 
by two to get the mortise depth for each 
hinge leaf. 

‘To ustall hinges on a door, | start by 
marking the hinge location. | position 
hinges so that the top of the top hinge and 
the bottom of the bottom hinge align with 
the inside edge of the pop and bottom rails, 
respectively. This establishes the location for 
the outswdle shoulder of the hinge. To lay 
out the hinge mortise, | hold an opened 
hinge ightly against the hinge ral and 
scribe around it with a knife, as shown in 
the photo on p. 105. | use the setup router 
to remove the majority of waste within the 
layout lines; then T use a chisel co clean up 
the shoulders to the knife marks, as shown 
in the photo at left. It's a good idea to pen 
clin the scribe lines before routing to 
make the knife marks more visible. | install 
both hinges on the door, using just one 
screw on each leaf. Note that where hinge 
leaves wrap around the hinge pin, one leaf 
is notched at the top and bottom and the 
other leaf is solic. For unifornury, | make it 
a rule to place the notched leaf on the door 
and the solic leaf on the case. 

To mark the linge locations on the case, 
[set the door with hinges installed back in 
the case opening. | put pennies under the 
door to re-establish the bottom gap. Holding 
the door tightly against the case side, | make 
tick marks on both ends of both hinge bar- 
rels with a knife. | remove the door, lay a 
loose hinge against the tick marks, and 
scribe around the hinge plate with a knife. | 
rout amd chisel the hinge mortise as before 
and hang the doors mm the case with one 


screw m each leaf. 


Final Adjustments 


With the doors screwed in place, I check 
my gaps along the hinge soles and at the 
tops and bottoms around both doors. If 
everything looks right, [ plane the knob 
stiles of both doors unul the center gap 
between the doors ts from * in. to 4 in. 
After I am satshed that my gaps are consis- 
tent and even all around the door openmg, 
[remove the doors. To provide swing clear- 
ance for the doors, | joint a shght per 
toward the back of the door on the knob 
stiles of both doors. I drill a hole for the 
knob, centered on the knob stile and 5 in. 
down from the top of a base cabinet’s door. 
(On wall or top cabinets, | mount the knob 
5 in. from the bottom, and on center cabinets 
or cabinets on stands, [ll posinon the knob 
2.in. above center.) Then | finish-sand the 
door anc break all the edges with sandpaper. 

[ remstall the doors on the case and feel 
ill around the door opening to see that the 
door is sitting in the opening evenly and 
that beth doors lie fat in plane with each 
other. If they are satisfactory | mstall the 
remaming screws, knobs, and door catches. 
After the door is installed and I am happy 
with everything, | break the edges of the 
door opening hghthy with sandpaper. 

This is the procedure | use to fit flush 
doors at its simplest. [t is rare that every 
thing goes this smoothly, though. When 
things don't turn out, I resert to one or all 
of the problem-solving techniques dis- 


cussed in the sidebar on pp. 106-107. 


STEVEN BUNW i¢ a woodworker m Bowdoiunham, 
Plein. 


GLASS ADDS A WHOLE NEW DIMENSION TO A 
CABINET. The inside is as important as the out- 
side. The thin beveled strips holding the glass 
to the back of these doors looks good from 


ge ‘ve opened a lot of glass doors om 

| finely crafted cabinets and cringed. 
The jomts are tight, the finish 1s fine, 

but the glass is held in place by methods 
that look, at least to my eye, crude. I've seen 
big, clunky strips held in place by #8 
screws, badly done putty, and perhaps worst 
of all, vinyl strips screwed or even stapled to 
the door frame. 

What looks much better ts glass set ina 
relatively deep rabbet in the frame and held 
in place with beveled strips of wood on the 
back side of the door. The strips function 
like quarter-round molding, but the profile 
is more refined. The strips, which are easy 
to make, are fastened to the shoulder of the 
rabbet with brass escutcheon pins. Should 
the glass need to be replaced, the strips easily 
pop off and can be reused. 

Holding gles in a door this way 6 nothing 
new: It's an old technique that works be- 
cause it’s simple and practical, and it looks 
good whether the door ts open or closed. 


Designing for Glass 


With glass-frone cabinets, the focus is not 


on the furniture but on what's msde i. 


Before you begin making the cabinet, 
think about how a glass front will affect 


the design and construction. For mstance, 


Glazing’ 
Cabinet Doors 


BY TONY KONOVALOFF 


GLAZING CABINETDOORS 108 


Building the Frame 


“Top rail, 
1 an. wiles 


and-tenan jot looks 
ariel sounds 
complicated Eat is 
eazy to reke wilh 
hand tools. There's no 
mabbet; you Can run a 
plana oF router the full 
length of the pace, All 
frame Components are 
im. or kr. thick 


THE STRIP ON THE LEFT IS 
READY TO INSTALL. The bewed 
and chamfers, though small, are 
rectanguiar strip on the right 
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everything is now visible, so the layout and 
fit of the jomts on the mside of the cabinet 
are as important as those on the outside. 


Glass thickness and temper Standard 
window glass is only % m. thick, and T use 
it almost exclusively, It’s called single- 
thickness float glass, and 1 buy it cut to 
order at a local glass shop. When safety 15 4 
factor (when the lass will be near the floor 
ina household with children, for example), 
[ use tempered glass. The thinnest readily 
available size of tempered glass is “ m., and 
tt has to be special-ordered. 

| wouldn't use beveled strips where the 
glass is thicker than /4 in. because the rails 
and the stiles must be beefed up to accom- 
maodate the glass and the larger strips. Un- 
less the cabinet 1s really lange, the whole 
thing probably will look clumsy. 

Glass weighs about three times as much 
as wood. But the weight of « simple door 
glazed with Y-in, or M-in. glass is roughly 
the same as that of a similar wooden panel 
door because the glass is so much thinner. 
There’s no need to consider special hinges 
or hardware. 


Attaching the 
Beveled Strips 


Strip stands proud on back, 
approsamately ‘4s in. 


Escutcheon pin 


——— 
| 


Rabbet depth, Rabbet wiclth, 
hwo thirds the i an. 
thickness of the 

irae 


Glass color and wood choice Standard 
float glass, sometimes called soda-lime float 
glass, has a slight green tinge. The effect ts 
more noticeable as the thickness of the glass 
increases, and it can alter the color of the 
wood behind it. Sometimes the eflect can 
be pleasing, and sometimes it’s nor. Test 1 
by looking at wood samples through the 
glass you intend to use. 


Dimensions and construction of frames 
When sizing the cabmet-door frames, keep 
im mind that the clear front affects the 
apparent widths of the frame pieces. The 
same size frane you'd use for a wooden 
panel front looks too heavy with glass. 

When | make a medium-sized cabinet 
door (something like 15 im. wide by 24 in. 
call), the frame pieces are % in. or 4 in, 
thick, depending on the thickness of the 
glass. | make the bottom rail and the stiles 
LY in. wide, with the top rail # im. narrower. 
The rabbet depth ts rwo-chirds the thickness 
of the frame. 

[ join my frames with a partial-miter, 
open-bridle mortise and tenon. It's a long- 
winded name for something, quite sinyple 
(see the drawing at far left). [U's an old 
molding joint that saves the rouble of stop- 
cutting the rabbers. The joint is quick and 
easy to do with hand tools (which are all I 
use), because you can cut the jomt first ancl 
then run the rabber the full length of the 
piece. It's also an attractive jomt. 

Another way to jo the frames is to 
glue up a doweled (or biscuited) frame and 
run a rabbet around the inside wath a 
router, squaring up the corners wath a chisel. 
It really doesn’t matter how the frames are 
made as long as you plan for the mbbet. 


Installing the Glass 


When the doors are made but not finished, 
| take them to the local glass shop to have 
the glass fitted. A good slip fit is desirable for 
the glass—if it’s loose in the frame, it may 
rattle when a truck drives by. There's no 


need to allow for movement im either the 


Shaping Beveled Strips 
to Keep Glass in Place 


wood or the crass i] a medium-sred door. 


If the glass is too snug mi the frame, acl- 


just the fir with a rabbet plane and a bull Plane awoy aawmerke, and out a ; 

Pos rabbwat olare lf the plass is a Hethe B* to 8° bevel on 4 einp of wood _ —_ a 
ft . are co 2 op 7 ro ai Po 

small, you can shim out the rabbets wath with this vee-mounted bench - 


thin slivers of wood. Nothme w il show 
Ofnce the beveles! stl ps Are if place Cince 
the glass fits correctly, | turn my attention 


hack co the door. | fit 1 to the carcase and 


Fence mach 
of scrap tacked 


install the hinges and catches. Then | finish 
i euro 


the door (inside and out) and set it asicle, 


Fitting the beveled strips The beveled 
strips are sized so thar when they're m- Bea 
~ Brass-screw Stop 


stalled, they will stand slightly proud of the height adjustable. 


Mock for 
bet (see the bottom drawing on the facing mauinding) on viene 


frame and be a little narrower than the rab- 


USING THE MINI-BENCH. A screw 
keeps the strip in place while the 
author planes a 5° to 8° bevel. 
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CHAMFERING THE BEVELED 
STRIPS relieves any sharp edges. 


page). The strips are not rectangular im 
section—they bevel about 5° ro 8" (see the 
photo on p, 110)-This makes them less visible 
from the outside. 

| rip the strips from long scraps of the 
same wood as the frame. | plane all four 
sides (including the bevel) on a small vise- 
mounted bench 1 built for handling smatl 
pieces (see the drawing and photo at left on 
p. 111). Te has an adjustable stop made from 
4 brass screw and a light fence tacked on to 
hold the strips for planmg, Then I lightly 
chamfer all the edges with a small spoke- 
shave (see the photo at mght on p. 111). 

When the finish on the door is dry, | lay 
it on the bench, set the glass m the rabbet, 
and fit the strips: first the top and bottom 
strips and then the sides, | cur them a hetle 
long with a backsaw and then pare them to 
fit wath a chisel (see the photo below). Be- 
cause of the bevel, che side pieces arent cut 
at a right angle. The best way to fit them 1 
by paring away a little at a time. Once the 


strips are firned, | lghtly file the corners to 


match the chamfer on the other pieces. 


USE A CHISEL TO PARE THE ENDS OF THE STRIPS TO 
Fil after cutting them a little long with a backsaw. 


Fastening the Strips 


I prefer escutcheon pins over brads for 
holding the strips in place. | like the look of 
the brass head, and the pins make a more 
secure fastening. | use #18 escutchean pins, 


* in, long. 


Getting Clear on Glass 
BY AIVE FSA cr 


eople who work with glass have 
. their own language, and the 
terms don't necessarily coincide with 
common usage. As glass formulations 
and manufacturing change, so do the 
words. Here's a partial list to make it 
easier to talk with your glazier. 


‘These days, plate glass is a generic 
term for sheet glass, but it has a nrore 
specific meaning to glaziers,"To them, 
it refers co sheet goods produced by 
running molten glass through rollers 
and then lappy and polishing it on 
both sides. This is the way most glass 
was made prior co the 1960s, but 1 1 
a Isbor-intensive process. Plate glass 
is used now only for high-quality 
optical glass. 


About 30 years ago,a new manufac- 
turing, process was perfected that fully — 
automated the production of flat and 
virtually distortion-free glass. A plant 
easly can manufacture a nearly pet- 
fect sheet of glass 4 ff. wide and a 
quarter of a mile long, Today, the 
bulk of commonly available glass 


With the strips fitted in place, | mark of scrap to be sure. | drill the holes at right 


the locations of the escurcheon pins every angles to the bevel and clean up both sices 
4 in. to 5 am. | remove the strips and drill of the hole by turning a small countersink 


the shank holes for a push fit. 1 use a #53 a few mes by hand (see the top photo 


(0.059 in.) or #54 drill (0.055 in.), depend- 


ing on the wood, Check the fit in a piece 


DOUBLE-THICKNESS SODA-LIME float 
glass (top) has a slightly green tinge. 
Water-white glass of the same thickness 
{bottom} has aimest no color. 


The whole process takes place mn. 
a giant oven. Molten glass is poured 
onto a pool of molten tin, where it 
levels itself out, It cools slightly ancl is 
slid off the tin and into an annealing 
oven. From there, it is reheated to 
just below the melting point and 
then cooled slowly to relieve internal 
it breaks mto large, irregular sharp 
shards, 


on p. 114). 


TEMPERED GLASS 

[t is possible to temper glass and alter 
its breaking characteristics so that it 
breaks into small, relatively harmless 
pieces, In the bargain, the glass 1s 
strengthened The dowaside is that 
once tempered, the glass cannot be 
drilled, cut or even nicked without 
shattering mto tiny pieces. 

Tempered glass starts as annealed 
glass that is cut and machined to its 
finished dimensions. It’s put into the 
oven and heated once more, almost 
to the melting point. Then it’s quickly 
cooled on one side by jets of chilled 
air, which causes rapid hardening of 
the glass on that side; the other side is 


‘still red hot This builds a great deal of 


stress into the glass, so when it breaks, 
it shatters into thousands of pieces. 
Each one is the sive of the area 
cooled by one jet. 

no distortion. But it can cause thin- 
ner or smaller pieces of glass to curl 
like a potato chip. For this.reason, 
glass less than % in. thick 1s usually 
tempered chemically. [t's not as strong, 
as heat-termpered glass, and it breaks 
into larger pieces. 


The color of the glass is determimed 
by the mineral content of the sand its 
made from. Each sand quarry pro- 
duces glass of a shehtly different color, 
which can be altered by the addition 
or extraction of various mineral ox- 
ides. The green color of common glass 
is from iron oxide, When this mineral 
is removed, the glass has almost no 
color. The addition of lead will further 
enhance clarity, but leaded glass can- 
not be produced by the floar method. 
It must be lapped and polished: how- 
ever, the process does produce optical- 
quality glass for lenses and prisnns. 
SINGLE-THICKNESS GLASS 
Glass is manufactured in a variety of 
thicknesses from 0.0394 in. (1mm) up 
to several inches. Most glass is 4% m. 
thick. The indusery has designated this 
single thickness, whether or not it has 


XOUBLE-T {NESS GLASS 
For some reason, -in.-thick glass as 
commonly known as double thick- 
ness, even though this glass is only 4 in. 
thicker than single-thickness plas. 


TCHKNES 


AIME FRASER, formerly an assistant editor at 
Fine Woodworking magazine, is the author of 


CLEAN UP ROTH SIDES of 

the escutcheon-pin shank 
holes by hand-turning a small 
countersink. 


| put the escutcheon pins partway in the 
shank holes im the strips and put the strips 
back in place on the glass. Holding the strip 
firmly in place, | lightiy @p each pin to 
mark the frame for the pilot holes. After re- 
moving the strips and the glass, 1 use the 
marks in the frame as centers for drillmy 
the pilot holes. | use a #55 drill (0.052) for 
a hammer fit, and I drill at about 5° off the 
perpendicular—the amount of the bevel. 

Everything is ready for final assembly, 
bur first | finish both the strips and the in- 


side of the cabinet wath paste wax. 
Final 


Before installing the glass, 1 clean it one last 
time. | put it back im the frame, put the 
strips in place, and protect the glass with a 
piece of cardboard cut from a cereal box, 


Il set the escutcheon pins with a 3-02. 


PROTECT THE GLASS WITH CARDBOARD, and carefully use a light hammer when 
setting the escaitcheon pins. 
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Warrington hammer; it’s light and narrow, 
perfect for such delicate work (see the photo 
below). Don't try co drive the pins m one 
blow—take it slowly. Be careful not co hit the 
strips, or they'll be marred by the hammer. 

[fan escutcheon pin goes mro the frame 
too easily because the chameter of the pilot 
hale is a litthe too big or the hole too deep, 
you can Gghten it up by bending the pin. 
Just hit i with the other end of a Warring- 
ton hanwner to pucin a slight curve When 
you put the pin back m the pilot hole, it'll 
smug up micely. 

Because I've already fit and finished the 
door, all chat’s left is to mount in the cab 
met. After this is done, | install a small riser 
in each door opening to support the doors 
when closed, users are preces of wood, 4 in 
by 4 in. by in. long, morused mito the 
cabinet bottom on the catch side. The block 
mOCS in end ern up and is filed down until 
its height equals the gap between the car 
case and the door (about the thickness of a 
business card). The door rests lightly on che 


Tise4Tr ant Opens ancl closes treely, 


TONY KONOVALOFF os a professional furniture 
maker in Oak Harbor, Washington. 


n woodworking, as in architecture, 
arches can be both decorative and 
functional. Positioned below the mam 

structure, an arch adds strength without the 
visual weight of heftier underpinnings. 
Placed higher up, such as m the upper rail 
of a bookcase, an arch lends a bit of ele- 
gance. Adding an arch to the upper rail of a 
cabinet door is also an easy way to refine 
the sometimes boxy look of frame-and- 
panel construction. 

| wanted to find a quick way to cut 
arched doors so that | could offer this de- 
sign option to ny chents. Alter a little plan- 
ning and experimentation, and in one 
quick afternoon, I was able to make an 
adjustable jig that allows me to cut arched 
raised-panel doors of almost amy size.'The 
few hours spent building the jiz proved 
worth the time; over the last four years, ve 
used it to make countless doors for the 
kitchen cabmets that are the mamstay of 
my business. 

The only way to get uniformly fur 
arches 1s to work from (wo accurate tem- 
plates—one for the rail and one for the 
panel. Each door width also requires a dif- 
ferent set of ternplates. Using the two-piece 
we shown on pp, 116-117, 1 can quickly 
and efhcrently cut a set of panel and rail 


IT'S EASY TO MANE arched raised-panel doors 
of any size with an adjustable jig and a router. 


templates to ft a wide range of cabinet- 
door sizes. By using these templates in con- 
junction with ral- and stle-cutting bits, 
you can cut the door parts for a whole set 
of kitchen cabinets in a day. 


Arched Top 
_ Cabinet Doors 


BY BILL EWING 
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The key to this pg 1s that at can be Zz | 
Adjustable Jig 


adjusted in two different ways. The radius 
arm of the jig allows you to make arcs of 
different radit. The slicing prvot point in the 
base allows you to move the center point of 
the arc’s radius to accommodate varying 
widths of door rails. Another great chung 
about this jig is that if can be adjusted 
while the router is in place. To cut out the 
panel and rail templates, T always use a 
plunge router with a 4-in, straight bit. 


A 1-in. Arch Looks Best 
on Cabinet Doors 


Before making panel ancl rail ceniplates, 
you have to establish a few design 
parameters: the depth of the arch ancl 
the width of the rail. After some experi- 
mentation, I've founed that a 1-in. arch 
looks best on most cabinet doors, An 
arch of less than 1 in. leaves the rail too 
meaty and the arch too subtle. Making 
an arch with a depth of more than | in. 
cuts down on rail width so much that it 
appears weakened. 

For both aesthetics and uniformity, | 
always use 24 in. for my rail and stile 
widths. | maitam this in, dimension 
at the micpome of the are and increase this 
measurement by 1 1m. at each end of the 
rail. These measurements remain constant 


regardless of the rail length. 
Templates Are Easy to Make 


Once the jig is up and running, you re 
ready to make templates. While it's possible 
to determine the measurements by trial and 
error each time you set out f make a ter- 
plate, | refer to a graph (see the sidebar on 
p. 118) that tells the radius ancl prvot-pomte 
measurement needed to cul cemplates for 
various rail lengths. If | need to cut an arch 
wath a depth of other than 1 in., | use the 
simple formula to gauge the rachis. 


The radius arm 

The radius arm consists of 2 piece of hardwood, & 
wooden cirde, and a piece of Magonite. Sots in the 
on a router table. A tenon af the and ol the an tite. 
eebo 2. rrvcortewes wn the wooden circle, Stok-on 

civot point and the router bit. The Masonite backing 
adds strength and provides 2 base for the router. 


The base 
The main body of the jig bese 1s mace of 's-in. 
plywood with routed slots that house the sliding pot 


atin by ion 12 in. 


Sliding parol ports 


The siding pevot points in the base and 

the radius arm raved ft snighy into ther 
comeaponding slots. The author pute 

a Mein brass rod om the recive arm's pot 
point and a mating brass tuibé un the base's 
pivot point. The rod and tube prowde a 
smooth, precse connection between the 
radius arm anc the ag base. Rod and tubing 
can be found at most hobby shops. 
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\ | Jigs Cut Templates 
Prt pint ina om | | That Help Build Doors 


plates—one for the panel and one for 
the rail. The author's jig adjusts so 
that you can cut a matching set of 
| cut fair and complementary curves on 
a door's panel and rail, 


|| Routing the Templates 


Me & 


F iT 
zz 

as | y4 q 

PLATE. With brads S.NGHT ADIUSTMENT. To cut the panel tem- TCHING PAIR. Once the radius has 


plate, increase the radius on the jig's arm been adjusted, tack a Masontte blank onto 
in. to allow for the bit dlameter and the the jig's well, Cut the panel template with 


MAKING THE RAI 
securing the template biank in place, 
router outfitted with a Win, straight bit 


cuts a smooth arch In the rail template. panel tongue. the router in a single pass. 
i Formula for success 
| Po ne Ree f Tes = once had to build doors that required an 
Wher ore eas pelts aoe ra oe | x] arch with a radius longer than my jig could 
ides a ing ee a 2 <a) | | handle. I found the radius through trial and 
se “ Z aE | salad ; t ae | | | error—not my favorite method. Since then, 
12 arches: Unto. CVven rl : : ial fi - 
Od cdsdaibie'n fe arches cone 95 | | I've avoided the trial of all of these errors 
ice é ciate oe oe O48 | using a simple algebra formula my san‘ 
Seen it | law (an engineer) derived: 
it's possible to use trial and enor to / pe = 43 x + L/2y 
determine the measurements each time al f SS: ne x 
lengths, but | plotted points on a graph a 9 ends of the are), 
that allow me to see quickly what the ra- © iB / % = height at the midpoint of the arc. 
dius ol the arc eras to be. ThERe <= 17 / Don't panic—the formula reduces to a 
segue oe ae ai bent of 3 16 | { more manageable size when you substiule 
1 in,, a suitable arch for most cabinets. @ 15 / the height of the door arch (in this case, 
14 | / 1 in.) for X. lt becomes: 
) US f R=v4+L/B. 
ail len acihus 12 / For exampie, if your rail length is B in- 
6 in. 5 in. "1 Fi R=%+68'/8, | 
7 in. 6.625 in. 10 3 R= +64/8, 
| 6B in. 6.5 im. i j A= 6% in. | 
7 8 | | 
a r ites in. i | For arch heights other than 1 in., such) 
10 in. ‘S mn. 6 , | asin the top face frame of a display cabinet 
Fe * 15.625 in. ARES sae | just substitute the desired height for X. Ive 
sa S aah 678 @ 10 1112139 14 15 crunched the numbers for 2-n., 3-in., and 
a Wf. #1020) Ifi. ; + mabey 
| | 14 in. 25 mM fogs ee Lass Ls 
; 2m. 1410/16; 
15 in. 768.625 in, 4 in. 2S % 5 ea 
een, 32.5 in. ain R=2 +0 /32, 


To make a ral template, first wistall a 4-1. 
Masonite template blank—3¥ in. wade and 
? in. longer than the rail length—agamst 
the hardwood stop in the recessed well on 
the jiz’s base. Set the brass rod in the raclius- 
arm pivot point inte the brass tube in the 
base’s pivot point.'The pivot point on the 
radius arm shes and ts secured wath a 
machine screw on the side of the arm. 
Loosen the screw, and move the prvot pout 
to the correct ral length, then retghten 11. 
Then loosen the adjustment screw on the 
pivot point in the base and retighten tt 
slightly shy of its final position. Measure the 
distance between the ends of the arc and 
keep adjusting the pivet pomt on the jigs 
base until this end-to-end measurement 
equals the desired rail length. Now you're 
reacty to rout the arch. 

Once the raul template has been cut, 
move on to the panel template. The are for 
the panel vemplate will have to be slightly 
larger than that of the rail termplate. As you 
move from making the rail template to 
making the panel template, you must mn- 
crease the length of the radius to accom- 
modate the brt diameter because the router 
is cutting on the opposite side of the bit. 
You also have to lengthen the radius arm to 
create a tongue on the panel. 

Lengthen the radius arm by  m. to 
compensate for the 4-1. bit diameter and 
Min. panel tongue. Start with a remiplate 
blank that is 3 in, wide and the same length 
as the rail template, Hutt it against the rear 
stop and attach it with brads. Once the 
piver point has been acjusted, sumply rout 
the arc. After cutting the templates, you can 
start building doors. 


Build Doors Oversized 

and Trim Them to Fit 
Somewhere, perhaps in a parallel unrverse, 
frame-and-panel doors always glue up 
square, and the stale ends are always even 


with the rails. But in my shop, reality reygns. 


To correct minor imperfections in assembly, 
1 build my cloors in. long—adeing 4 in. 
to the wadth of both the top and bottom 
rails—and trim them to size with a crosscut 
sled on my ible saw. 

Using the table saw, cut stock for the 
upper and lower rail 34 m. and 24 in. wide, 
respectively, and leave them ¥ in. longer 
than the finished length. Because each stile 
is 2% in. wide and you lose % in. of each 
edge when you cut the inner edge profile, 
the ral length is 4 im. less than the overall 
door width. Cut the stiles 2% im. wide and 
4 in. longer than the finished door herght. 


Rail-Cutting Sequence Is Key 
It is important to follow a particular se- 
quence when shaping the rails and stiles 
because you could end up trymg to shape 
the upper rail ends withour a straight edge 
to rest against the router table's miter gauge, 
or you could encounter serious chipout 
problems when the stile-cutting bit exits 
the arch in the upper rail. 

Place the rail template on the back of 
the upper rail and align the end of the arch 
with the left (when viewed from the front) 
end of the rail and draw the arc, With a rail- 
cutting bit in your router table, shape the 
left end of the upper rail and the right end 
of the bottom rail. 

.emove the waste material on a banc- 
saw, tack the template ito position, and 
shape the ratl’s arch on the router table using 
the stile-cutting bit with a pilot bearing on 
top. This is a small piece to cut on a router 
table, so use a hold-down jig. While the bit 
is still i place, go ahead and shape the m- 
side edges of the stiles and lower rail, as well 
as a SCTAp? piece of the same stock to be usec 
in dry—fitting the panel. Finally, cut the upper 
ratl and lower ral to length on a table saw or 
miter box. The only thing left is to replace 
the stile-cutting bit with the rul-cutting bit 
and shape the remaining rail encls, 
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Rail-cutting bit 


Tornparter 


AND CURVE IN 
template tacked into 
place, use a rail- 
cutting bit to shape 
the profile and fair 
the edge. 


A Dry fun Avoids Heacacnes 
Dry-fitting the frame allows you to take 
exact measurements for the panel, Be sure 
to allow for a in. tongue on all four edges, 
fuip the panel to exact width so that the 
arch of the panel will match up with that of 
the rail. Leave the length of the panel about 
L in. long so that the arch doesn't have to 
be cut to the very edge of the panel. 

Using a framing square, draw a line 
across the back of the panel, approximately 
1¥ in. from the top. Use the square to align 
the arch of the panel template with the line 
you've just drawn, making sure that it meets 
each edge of the panel, and draw the are. 
Rough-cut the panel's arch on the bandsaw 
and tack the template back into place. To 
ensure a nice, smooth edge, clean up the 
cut with a bearing-driven straght bit on 
your router table, and trim the panel to 
finished length. 

Now you can shape the panel using a 
panel-raising bit with a top amounted pilot 
bearing, Use the fence in the normal fash 
ion for the straight edges. As you shape the 
curved edge, register the panel against both 
the fence and the pilot bearing. This is safe, 
provided the panel 1s large enough lo prip 
firmly and you don't try to hog off too 
much material m a single pass. Use a scrap 
piece of stile stock to check that you rarse 
the panel to the correct depth. 

All that remains is to cur the back rabbet 
in the panel so that it fits the groove m the 
rails and stiles. Once everything falls into 
place, some glue and a couple of clamps 
bring everything together. Measure the 
door’s exact length off the cabinet and trim 
the door to length. When you hang the 
door, the elegant arch serves as a subtle re 


minder that it was designed with care. 


BILL EWING je a cabinetmaker in Grard, Ohio 
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EL FLUSH. Tack the template 
in piace and trim the pene flush on the 
router table using a straight bit with a pilot 
bearing. 


RAI SI .When turning a fiat 
panel into a raised one, you can make 
a safer cut by using both the fence and 


nical bit. a= = 

— LTO ex | SHAPE. Trace bit :| we . “ie 

the arc sats the sie onto the panel | ‘ | | , ia I 

and tim the waste material away on the | | 
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| | Arched Grain 
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|| for Arched Doors 
| nw 
Ws you bunlel custom arched doors, you have = 

the opportunity to use grain that accentuates 

the design. My general guidelines are simple—straight iecscaic ileadin ‘nao sie i 
| Hae GOOD GRAIN, BAD GRAIN. Whenever 
©) gram for the frames and more striking grain patterns possible, the grain pattems shoutd 
for the panels. echo the arch (above) rather than fight 

For the upper rail of an arched door, look for gram at (atow). 


with a shght curve that follows the curve of the arch. 
Don't expect a perfect match, but any shght curve m 
the gram will help. 

Laying out the frum pattern for a door panel 1s 


more complex. in general, look for a grain pattern 


that arches upward so that it draws your cye to the 
atch in the door. This fram pattern Bm COMMON in 


most flatsawn lumber. 
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Smooth 
Tambours 


Biy MIKE WEISS 


anniteours sre universal ly rere ognized 

for their rounded, canvas backed 

slats and may be found on every- 
thing froin rolltop desks to appliance 
garages. Dnuat there's a lesser-known type 
of ranbour that masquerades as smooth, 
colid-wood door. The first time | cavme 
across a door constructed this way, | pulled 
cm at, aSstarrnag 10 was hinged, to the anise 
ment of the desk's OWNECT. 

Suitably impressed with che illusion, | 
set out to make a set of these rambours for 
a contemporiry enrertammient center. My 
tambours are made of venecred medium- 
density fiberboard (MIDF) cut inte skits and 
held together by canvas, hke tradinonal 
canbours. The biggest challenge of this 
propect Was figuring out how to rip apart 
the slats with minimal kerf loss ame wotheout 
mrerrupong the gram on the front of the 


rambours. 


Tambours Demand 
Lots of Planning 


When building tambours, allowances craeist 
be made for the cons derable lows of maven 
that results from ripping stuck into lots of 
narrow slats. Then the skits must be dimen 
goned so that they operate smoothly whe 


SOME around the witerror Comet of the ca® 


a * 


fi cabinet macle for tambours 
t requires a track on the in: 
side top and bottom panels. The 
track must break through the rear 
on one side of the cabinet so that 
the tambours may be installed. To 
ensure that the tambours slide 
smoothly in their tracks, use a tem- 
plate when routing the grooves so 
that both the top and bottom 
lracks are exactly tn line. 

To hide the back of the tam- 
bours when they are opened, | add 
two partition panels dadoed into 
the top and bottom of the cabinet 
and slid in from the rear, | alec 
place two panels at the front of 
the cabinet on both sides of the 
tambours. 

By hiding the comer of the 
tambours, the doors simply dis- 
appear into the case as they are 


oe ty ee 


And the end slat should be double the width 
of the others so that a handle may be attached. 
[used a full-sized drawing to figure 
out the dumensions. The slats for the enter- 
tunent center are X in. wide with '’o-1n.- 
thick pins, which ride in the tracks. The end 
slats (handle attachment points) are 14 in. 
wide, The tacks are % in. wide to allen for 
smooth operation Without excessive play. 
Where each track enters the case, 1t makes a 
90° bend through a 2-1n. rachis. 
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Veneer tne BACK ant LULL SIAtsS 


Use -in.-thick MDF as the substrate for 
the slacs. MIDF ts suff enough for doors of 
this size (314 in, high), and the material's 
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uniform density allows it to hold up well 
where it makes contact wath the track. 


To begin. cut an MDP panel oversized and 
glue a backing veneer to one side, The substrate 
must be veneered on both sides to prevent it 
from warping (the face veneer poes on later). 

Next, rip the panel into slats. | made up 
4 double-thickness push stick that allowed 
me to apply uniform pressure on both sides 
of the sawblade. The added control of such 
a push sock produces clean cuts. After cut- 
ting, number the slats on their ends and sand 
away any saw marks. When assembled in 
order, it is critical that the shacs fit together 
tightly; otherwise, excess glue may find its way 
into the gaps when applyme the face veneer. 


(a «NET APPEARS TO Mave 
P | SOLID woop DOORS. 


SMOOTH TAMBOURS 


—— ss 


THE Fini ISHED CARL 


SEE HOW THEY RUN, 
With the back of the 
cabinet removed (far 
left), the two Lam- 
bours can be fed in 


side and siid around 


sitions. Then the two 
partition panets are 
when the doors slide 


Inte the case (lett). 
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1. Rip the Panel into Slats 


Backing veneer is 


ayypked to the over- 
sized Y-m_-thick MDF 


DOORS 


MDF cut into 
S-in.-wide slats 


CUT THE SLATS. After appiying backing veneer 


to one side, rip the panel into slats, A double- 
width push stick and a slow, steady feed rate 


Glue the Face Veneer 
onto the Slats 


To hold the slats in posinon, I built a pg 
from two layers of -in.-thick MDE The jig 
is slightly oversized to allow for sawing the 
slats to the final length. A wedge provides 
clamping pressure to the slats. And to pre- 
vent damage to the vencer bag, 1 rounded 
over all the hard edges of the pg. | have 
used two-part liquid urea resin glue for 1s 
slow setting properties, but on this occasion 
T used yellow glue. Once the slats are all 
posinoned tghtly together, spread the glue, 
lay on the face veneer, and place the assembly 
Into a Vacuum press. 

After carefully removing the door from 
the vacuum press (remember, it is a bunch 
of individual slats joined together only by a 
continuous sheet of face veneer), trim the 
face veneer flush with the substrate using a 
router. Moisten the veneer tape with water, 
then scrape and sand away the tape and any 
traces of glue. 


Trim the Face Veneer 
with a Knife 
| achieve the nearly seamless appearance of 
the tambours by cutting apart the slats usng 
a fine knife and another jig. The jig employs 
an acrylic rod partially embedded in a piece 
of MDF 

To cut the face veneer, place the slat 
assembly on the jig, backside up. Then flex 
apart two adjacent slats over the length of 
the acrylic rod, and cut the veneer using 
an X-Acto knife. Gentle pressure with 
repeated strokes seems to produce the 
cleanest cuts, Keplace the blade often, and 
rotate the acrylic rod shghtly for each new 
cut so there is a fresh, smooth surface sup- 
porting the yencer as it is sliced. 


Apply the Canvas, Machine 
the Pins, Then Apply a Finish 


Once the slats have been separated and the 
edges cleaned of any glue, reassemble them 
in the holding jig face veneer down, Then 
add the solid-wood handle-atrachment slat 


to one end of the tambour. Because you are 


unlikely to find a piece of solid stock to 
match the face veneer, you may want to 
make the handle slat contrast with the rest 
of the door. 

For the backer, | use 12-07. artist's 
canvas, cut shehtly wider than needed, and 


fasten it wath yellow glue,To prevent the 


Heel qe 
aoe Vera ee 


Simple jig 
keeps slats 


aligned 


THE J'G 15 MADE from 
tveo layers of 4-in.-thick 


MDF. The tambour f/ 
slatsareheidtightbya  _ . 
sliding wedge thats ama 


tapped home. —_ a ae 


canvas ior sticking to the vacuurn bag, 
plac i | ne lar ic oated jaunt pa hehe ard CM 
plywood over it 

With the gluc-up completed, cut the 
tambour co its final size on the rable saw 


Then machine the rabhets on the Lipper 


and lower edges to form the pins, which 


ROLL AN EVEN COAT OF YELLOW GLUE ONTO 
THE SLATS IN THE J). Carefully align the face 
veneer, top with a caul of melamine-coated 
partidieboard, and place the assembly in the 


Slain, with backing 
TROWUM press. 


were Lenocderrapalh 
Pekd Daehithy if the pay 
(eaee Eee), 


AFTER THE GLUE HAS SET, TRIM THE FACE 
VENEER, Use a router and a fush-trimming 

bit to remove the face-veneer overhang. 

To remove the veneer tape, first moisten it with 


a water, then scrape It off. 


APPLY THE CANVAS BACKING Cut the CUT THE PINS. Because the slats are REDUCE THE DRAG. Chamter the front 
canvas a littie oversized to allow for held together oniy by the canvas, an edges of the top and bottom pins. In ad- 
shrinking after the glue dries. The stats antikickback device applies downward dition, ease the side edges of the bot: 
are held tight in the same jig used for pressure while the pins are cut. Feather- tom pins. 


applying the face veneer. boards would work, too. 
The key 
12-o7. artist's Ganvas gees 2 . 
2 =. a grain 


WITH THE SLATS 
FLEXED apartona 
jig, take light 
passes with a sharp 
X-Actlo knife to cut 
through the face ve- 
never An acrylic rod 
supports the face 
veneer at the point 
of cutting. 


A solid-wood stat for the 
door handhe is acdded 
hefone the Garmwes if 


Glued on. 


guide the door along the tracks. Cut the the tambours m the jig to keep the slats 


rabhbers on the faces of the tambours so that cigetit and to lessen the chances of tearme an 


the panel overhangs the bottom track, hiding  ¢dge of the face veriver. 


it, When the Gunbours are shut. After the finish is dry, apply wax fo the 


To minimize Gicnon, chamfer the front pins and track to further reduce friction. 


edges of all the pins with a chisel. Addition- Last, que a narrow strip of wood to the 


ally, ease the eicle edges of the botrom puns. back of the hardwood handle slat io cover 

| sprayed a lacquer finish on the tam- the edge of the backing carwas. 

bours and cabinet shown here- If you use 3 

rubbed-on finish, | suggest that you place MIKE WEISS is e woodworker in Delaware County, 
New York. 
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‘, Making a 
Drawer with 
' _Half-Blind 
Dovetails 


then | make drawers, | use half- 


blind dovetails to join the 


drawer front to the sides, [im 
a tracinonalist and prefer not to bet the 
joint show through on the face of a piece. 
To enhance the look of the joinery when 
the drawer is pulled open, | use two con 
trasting woods on my driwers, such as 
walnut for the frone and white ash for the 
sides and back. 

Once I've selected the wood, dimen- 
sicned it. and cut at tn size, |] mark each 
board to indicate which edge s up, what 
part of the drawer it is (left side, right side, 
or back), and which face is outside. | look 
at the gram pattern and growth rings, and 
I make sure the inside of the tree 15 on the 
outside of my work. Then I cut a groove 
near the bottom of the drawer sides and 
front with a couple of passes on my table 


saw, making it a smug fit for the drawer 


HALF-BSLIND DOVETAILS 
ALLOW DRAWERS TO 
BLEND IN with surrounding 
surfaces and make for 
continuous grain pattern 
or figure, top to bottom 
and side to side across a 
piece. The joint is no more 
difficult to cut than 
through-dovetails. 


bottom. | test the fit with a piece of scrap 
the samme thickness as the drawer bottom. 
I rip the drawer back to the top of the 
groove, $0 | can slide the drawer bortom 
in after assembly. 

Next, I set my marking gauge to the 
thickness of the drawer sides. Then I mark 
the meide of the drawer front, all around 
both ends of the drawer back and around 
the back ends of the tvweo drawer sides, 
which will be through-dovetailed to the 
back. ] set my marking gauge to about two 
thirds the thickness of the drawer front (the 
tail length), and I mark the two ends of the 
drawer front. 

Then | cut and chisel my dovetails as 
shown in detail on the next three Pages. 
Once all the preces are cut, | test-fit thein 
and make any necessary adjustments. Then | 
disassemble the pieces. finish the inside sur 


faces with a few strokes of a fine smoothing 


AUSe 
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plane, and sand them with 120-grit sand- 
paper. | apply white glue with a disposable 
acid brush. I've found that white glue sets a 
bit slower than yellow glue, so I don't have 
te rush the assembly. The brush helps me 
get a good, even coat, even in nght spaces, 
I don’t use clamps on drawers, the joints 
are tight enough to create a good bond be 
rween the drawer parts. [ use a harnmer and 
a block of hardwood to close the joints. To 


ensure that the drawers are square, I just in- 


eert the drawer bottom as 800 a5 the draw- 


er is together. Because the bottom 1 square, 


the Cured AUTOS Lip HugoMmiahne ally. 


FRANK KLAUS? makes fumiture and repairs antiques 
al his ehvop in Piuckemin., New Jersey. 


1. CUT THE TWO HALF-PIMS at either edge of the 
drawer-front end, taking care not to cut past either 
scored bine. 


2. NEXT, JUDGE ANGLE AND SPACING BY EYE, with- 
out laying out the dovetalls, and cut 4 full tall. 


4. VISUALLY DIVIDE THE REMAINING SPACE In halt 
for a drawer with two full pins, in thirds for a 
drawer with three full pins, and so on. Make all 
cuts at one angle first (see the drawing on the 
tacing page for sequence), and then cut all the 
opposing angles, Also cut the pins for the drawer 
back at this time, using the same method. For the 
strongest dovetail joint, through: or half-blind, pins 
and talls should be approximately the same size. 


4. CHISEL BASELINE. Position a paring chisel just 
ahead of the baseline, bevel out. Tap the chisel 
with the mallet. The bevel drives the chisel to the 
scored line, preventing tearout. 


Pin-cutting sequence 


By spac his dovetads by eyo, tho author saves layout Hime and onde up 
with dovelaln that are still just an regularly paced as they nood to be 
If they're slightly off, eo much ihe better: They took more hand-cut 


Tail depth: is approximately bwo-tharcs 
tho theclrwess of the cranerer Front. 


r 
J 
LL 
cn ee 
a 


5 POSITION YOUR CHISEL 45" AWAY FROM YOUR BODY, about halfway between baseline 
and the end of the board, bevel up. Whack the chisel with a mallet, gradually moving the 
chisel back to the end of the board, working down through the waste between the pins. 


& ALTERNATE CHISELING FROM 
THE END with perpendicular 
blows at the baseline that free 
the wasto. 
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7 CLEAN UP ANY ROUGH PINS 
once you're down to the tail- 
depth line (undercut it slightly) 
by paring carefully into the 
comers. 


A, MARK THE TAILS FROM THI 
PINS with a sharp pencil, The 
pencil line is easber to see than 
a knife line. By splitting the 
pencil line, you can get as tight 
a joint as Hf you'd used a knife. 
Botore doing any marking, 


though, make sure the inside of 


the drawer is facing up on the 
bench and that the groove for 
the drawer bottom in the side 
lines up with the groove in the 
front. After marking the talls on 
the front of the drawer sides 
trom the drawer front, mark the 
tails. on the rear of the drawer 
sides from the pins you cut for 
the drawer back. 
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10. THEY'RE USUALLY RIGHT OF, 


but if they're not, it's not a prob- 


lem. Klausz cuts small wedges 
from an offcul of the same 
board that the flawed dovetail 
wes cut from. He tapers the 
wedge in two planes so that 
as it's tapped into the gap 
between pin and tail, it closes 
up tightly both on the end 

and on the side. By using the 
same wood, you get an almost 
invisible repair. 


9, USE YOUR THUMBS TO GUIDE THE BLADE With 
the tails marked, put one drawer side upright in 
the vise with the inside facing you. Take a couple 
of strokes to establish a kert at what looks to be 
the correct angle. Then double-check the angle 
before finishing the kerf. (Klausz doesn't worry 
about the blade being horizontal front to back 
because it's become second nature to him by 
now.) Saw carefully, splitting the pencil mark just 
down to the baseline. After repeating the process 
for both ends of both sides, chisel out the waste 
in the same manner as with the drawer back. 


iy wite, Laura, doesn't under 


stand why IT make such a fuss 


about drawer ftting. The draw 
ers in our kitchen cabinets slide on plastic 
rumners, and she says they work better than 
the drawers in any of my furniture. 1 can't 
arrue with that—those nylon rollers cdo 
their job well. But plastie slides don't be- 


long on dovetailed drawers. Fine furniture 


Fitting 


requires another solution, an approach that 
substitutes craftsmanship for the manufae 
tured precision of drawer slices. 

The technique we use in my workshop 
involves three successive levels of fitting, 


The first is of the inclividual drawer parts, 


then the assemibledt crawer without its bor 


tom, and finally, the drawer wath its bottom 


installed. The result 1 a drawer that fits so 


a Drawer 


BY ALAN FETERS 


Sides first 


S. Because each 
drawer is fit precisely to 
@ particular opening, the 
location and orientation 
of cach part is marked, 


© A sharp jointer plane 
and a shooting board will 
give you a straight edge 
that's §0° to the face of 
the drawer side. 4 little 
wax on the sole and side 
of the plane will help it 
glide better. 


(iNedrere! cop p qa? 


well that it's slowed by a cushion of aur as 
you push it in. And when you pull out che 
drawer, any other drawers in the case are 
gently pulled back into the nearly am tight 
case. It takes CLG bo ae lieve this piston fit, 
but the results speak for themselves Other 
furniture makers may pride themselves on 
their dovetails or some other joinery, but 
for me, a finely Htted crawer is the bench- 


mark of a craftsman’s skill. 


Drawer sides should only be mace of top- 
quality, nuldl-graimnect, ancl, pre ferably, quarter- 
sawn stock. What you are looking for 1s 
wood that will remaim straight, move very 
little with shifts in humudity, and plane easily 
and cleanly. Ac the top of my list 1s Hon 
duras mahogany. Most of my drawer sides 
are made of material salvaged from old, 


factory-made mahogany furniture. Because 


of its age, the wood ts about as stable as its 


ever going to be. After mahogany, quarter- 
sawn oak is my choice for cioewer sides, 

| make my choice depending on the 
wood used for the drawer fronts, always 
airing: for a contrast in color, | like mahogany 
with lighter-colored drawer fronts, such as 
ash or sycamore, and oak sides when the 
drawer fronts are made of darker woods, 
such as walnut or rosewood, From time to 
rime, | use other woods, such as teak, be- 
cause it wears so well, and rippled (curly) 
sycamore on special cabinets or desks, 
where the visual quality of the drawer sides 


is Very Importabt 


Regardless of how much care you put inte 
making and fitting the drawer, it will net ft 
well if the opening in the case is net cons 
tent front to back and top to bottom. 
Check the openings, and true them with a 
shoulder pkine if necessary. Make sure, 


above all. chat the case docsn't taper in from 


iG. When the sides 
wil] just slide In and 
out without binding in 
the case, they're fit. tf 
they do bind, look for 
shiny spots on the lop 
edge, which indicate 
high spots. 


front to back. Once the case is trued up, 
sand the inside, and polish it with a good- 
quality paste wax. 

I doen't make or fie drawers on damp or 
particularly humid days. Instead, PT wait for 
a dry spell so that the drawer parts aren't 
ewollen with moscre. Also, whenever pos- 
sible, | bring the drawer stock into the shop 
to acclimate for a few weeks before dimen- 


HOM it. 


Fit the sides first, top to bottom The 
first step in fitting the drawer pieces is to 
cut them to rough size, say, witha 4 in, of 
finished length and width. All pieces can be 
thicknessed to final dimension, a: long as 
you bear in mind that you'll be planing and 
sanding them slightly to fit. Before 1 do any 
planing, | use a pair of winding shcks to be 
sure that all preces are flat. 

Tl work with the sides first, testing both 
faces of each side to see which planes better. 
1 choose this sicle for the face because 1t 
will have to be planed to fit and mark it 
accordingly. If there’s more than one drawer, 
I also indicate which drawer the part be- 
longs to. The end of the drawer where | 
start my plane stroke becomes the front end 
so that all fitting is from front to back. If one 
edge of a drewer side is more difficult to 
plane, | ory to make me the bottom ede be 
cause the top edge is where all the planing 
to fit takes place. Then I plane the inside of 
the drawer and sand mt with 400+4erit paper 
After this, | shouldn't have to do anything 
more other than apply a coat of paste wax. 

I cut the sides to length on the table saw 
and then plane the bottom edges on a 
shooting: board. | saw the other eclges to 
within Ms in. of the finshed width (or less) 
and then plane them. too, on the shooting 
board. After nearly every pass with the 
plane, 1 check the fit in the case. If it Loinicls, 
| check the top edge to see where it's bun 
nished, indicating rubbing between the 
drawer side and the case, and remove a 


shaving there. When the side goes all the 


THE SIDES HAVE BEEN FIUTED. The drawer backs are next. Colored dots at the comers 
of the case piece identify mating edges and indicate the front of the case. 


way home without binding, but still re- 
quires a fair amount of force, it's reacly. 
There should be no play at all. Further fit- 
ting, Which will make the drawer side move 
mare freely, wall take place after the drawet 
has been assembled, Repeat the process for 


all drawer sides mn the case. 


Fit the back perfectly A perfect fit for 

the back is absolutely essential because mt ts 
used as the pattern for the front. With large 
drawers, | fit each back precisely to 1b 
Opening, so it just smug into the case open 
ing on all four sides. This is important 
because the opening often will mot be per 
fectly square. Fitting the back (and then 
front) of the drawer to the opening helps 
to ensure a perfect fit. 

On smal! drawers, however, like the ones 
in this desktop unot, it’s less Important to fit 
the drawer backs from top to bottom. Be 
cause the drawers are so narrow, only the 
lengths of the backs need to be fit to the 
case openings. Openings this small can't be 


out of square by very much. 


FITTING A DRAWER 


Drawer backs are next 


Check the fit often because only one 
stroke of the plane separates a drawer 
that fits from one that's sloppy. These 
drawer backs have been cul to width 
to fit over drawer bottoms. 


FRONTS ARE FITTED. With all drawer parts fit to their openings, the drawers can 
now be dovetailed together. 
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{ mark the backs by indicating which 
drawer each one belongs to and writing 
this number ona little round paper dot that 
| can peel off later. ! stick the dot on the 
inside of the drawer—facing the front of 
the cabinet, at the top—so | know how the 
back is supposed to be oriented throughout 
the fitting process. 

To prepare the back, I shoot the bottom 
edie and then saw and plane the top edge 
to width to fit STnLayely in the crawes Open 
ing. Then I'll transfer the outhine of the 
drawer back to the front before cutting the 
back to wideh to fit over the drawer bot- 
tom, which slides beneath it. In the case of 

a small drawer, though, I just cut ancl plane 
the back to width mght away. 1 get this 
ineasurement—-from the top of the drawer 
bottom groove to the top of the openmne 
irom ny full-scale crawing. 
Next. | shoot one end of the back 


square, set it im place in the opening, and 


then position the other end as closely as 
possible to where it belongs. | make a pen- 
cil mark at this end, cut the back just a hair 
long, and then plane it to fit, checking it in 
the case after each stroke 

To prevent end-prain tearaut at the edge 
of the board (what we call spelching here in 
England), 1 pivot the plane nearly 90" to 
the direction of cut as | complete the 
stroke, This way, the blacle cuts across the 
fibers at the edge of the board rather than 
catching them and breaking them off- 
There should be no gap at all at the ends of 


the backs when they're in place m the case. 


The front should fit like a plug | mark 
out the length of the front by placing the 
corresponding back on st, with the bottom 
edges flush, and knifing marks at either end 
of the back. After shooting the bottom edge 
of the front, I saw and then plane the top 
ede to fit, beveling it ever so slightly front 
to back. | check the fit after each stroke, 
holding the prece in its opening at an angle 
(because it hasn't been cut to length yet), 
being extremely carcful not to take off too 
much with any one pas 

| Gt the front from end te end im the 
same way that { do the back, except that | 
bevel the ends slightly, just like the top. The 
frowt shooule! fit its OpCninye exactly, with no 


gaps around it at all. 


Drawer joinery is another subject entirely 
far too big to include in this article. Suffice 
it to say that any drawer worth fitting this 
well has been properly dovetailed. And be 
sure to mark out the dovetails so the tails 
stand slijditly proud of the pins. The front 
and back of each drawer have been fitted 
precisely to the opening, so you'll want to 
remove material from the drawer sides, not 
from the ends of the front or back, which 
are your reference lengths. 

When I ¢ 


don't use any clamps, relying instead on the 


ue up a dovetailed drawer, | 


accuracy of the joints to hold the drawer 


BACKS. Because the 
backs fit snugly from end to 
end (and on large drawers, 
from top to bottom), they can 
be used to lay out the fronts. 
Marking with a knife gives the 
author a precise line that he 
extends across the face of the 
drawer front with a small 
Square. 


| 


ENDS, This inward 


Sea. taper helps with the 
\ \ fitting of he drawer 


A S. With the 
fronts snugged into 
place, no light of gaps 
should be vialble at 
the top, bottom, or 
sides. 
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compare diagonals and 


Fitting Drawers tothe Case = 


Make it square 


MAKE SURE THE DRAWER 
GLUES UP SOUARE, As soon 
as the joints are together, 


adjust the drawer box if 


together. [ use glue very sparingly ancl just 
tap the dovetails home with a hammer. | 
use a block of wood to prevent the surface 
of the drawer sides from being marred. The 
same goes for mortises and tenons, which: | 
sometimes use to attach the back to the 
sides as | did on this drawer. Extending the 
sides past the back allows the drawer to 
open fully without dropping out of its 
opening, Whatever the construction, if a 
drawer is going to fit its opening well, it’s 
important to compare Measurements from 
comer to corner when gluing up and to 


make adjustments to get the drawer square. 


A drawer board supports the drawer as 
you plane Once the gluc has cured (1 wart 
several hours at least, but overnight ts bet- 
ter), | cake a chisel and pare away the top 
back corner of both sides. Ifthe back corner 
was dovetailed, often it will have swollen up 
because of the moisture introduced by the 
duc. Even if that's not the case, taking down 


this corner will prevent the drawer from 


binding as it enters the case. | also ease all 
the arrises (the sharp corners where edge 
meets side) with a block plane followed by 
some fine sandpaper, and | soften the top 
edge of the drawer back. 

{leave the bettom out at this stage so | 
can position the drawer over a drawer 
board to plane the sides. The drawer board 
fully supports the drawer but doesnt get m 
the way of the plane. The drawer board 
should fir quite accurately between the m- 
side faces of the drawer front and back. 

| take a few passes with a plane to bring 
the sides flush wath the end grain of the 
drawer front and back and then check the fit 
of the drawer in tts opening. | leave just a 
litle sanding: or planing to do after the 
drawer bottom is installed. | slide the drawer 
in and our of its opening rapidly a few times. 
This burnishes the sides and top edges of 
the drawer sides wherever they're rubbing 


i. SIDES. A few 
strokes with a 
plane will bring 
the sides flush 
with the end grain 
of the front anc 
back, which have 
been fil precisely 
and should not be 
planed furthor. 


) This will prevent the drawer from 
binding as you try to fil It into its opening. 


hh 
erat 


Phares the nur one drawer 

front of the stop per drawer, 

nop possess remove santarial 
ty evenly from each. 


The wood graan for the ~ Rail 
shop & anented vertically 
for strength. 


against the case, | plane away these burnished = material from the edge of the drawer 


(shiny) spots and check the fit again. front, where it would be visible from the 

This process is repeated unital the clrawer front of the case. After cleaning up the 
will move in and out with relative ease but dovetails. | often won't touch this area 
no slop. The closer IT get to a ft, the more with a plane again. [ just sand it lightly 
often | check. As you're planing the drawer until the fit is right. 


sicles, be carelul not bo remove teo mc hi 
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Final fit is with the drawer bottom in 
place Once the drawer ts slicing nicely im 
its opening, its time to put the drawer bot- 
tom in. | almost always use solid cedar of 
Lebanor. [t smells nice, my clients like it, 
and it keeps moths and worms away. Le 
cause it’s solid wood, [ orient the grain 
from side to side so that any expansion Is 
front to back. | spot-clue the bottom at the 
front so that no gap opens up there, and | 
screw the bottom to the back using slotted 
screw holes so the bottom can move. 

To make sure that the bottom is seared 
in its groove all the way along its length, | 
set the drawer on the bench on one sice 
and then tap on the ether with a hammer. 
A piece of scrap protects the side that’s be- 
ing hammered. I repeat the process on the 
other side. 

Next, | check the fit of the drawer In its 
openmg,. Often it will need no further fit- 
ting. If it's a little snug, removing a shaving 
or two is the most that wall be necessary. A 
light sanding with 400 grit usually will do. 

With the drawer fit, | make sure all outer 
faces and edges are sanded to 400 grit (the 
insides have already been done), Then I ap- 
ply a coat of paste wax to all surfaces except 
the face of the drawer front. It wall be fn- 


hed with the case later. 


Drawer Stop Determines 
the Position of the Front 
All that remains is to get the plane of the 
drawer front where you want it—erther 
flush with the sides of the case or back a bit 
if you prefer. Many furniture makers simply 
glue a small block of wood to the drawer 
divider for a drawer stop, perhaps affixing 
a piece of leather or felt to cushion the 
impact. Unfortunately, this type of drawer 
stop will almost always get knocked out 
over time. 

In my shop, we prevent this problem by 
mortising L-shaped drawer stops inte the 


drawer dividers (mortises are cut before the 


case 1s assembled). The grain of the drawer 


stop is orented vertically, perpendicular to 
the dividers. No amount of force will break 
off a stop like this, and the leg of the L-shape 
gives me material to plane away to get the 
drawer to stop where | want it. 1 check the 
drawer in its opening once more, this ume 
to see how much matersal | must remove 
from the front of the stop. A few passes 
with a bullnose plane and the job is done. If 
you have more than one stop (1 ustially use 
two, one near either case side), try to rennove 
material evenly from both stops. To see if 
you've succeeded, place a little pressure 
against the drawer frome right m front of one 
of the stops. [f the drawer front gives at alll, 
the stop behind it has had more material re- 
moved from it. The other one will need a 
shaving or two removed to even things up. 
As always, the closer | get to where | want 
to be, the more cautiously | proceed. 


ALAN PETERS first began woodworking a5 Bn 
apprentice in Edward Bameloy's workshop in 14 
He has been designing and building furniture Gver 
since. In 1990, he received the OBE (Order of the 
British Empire) from the queen of England in recogni- 
tion of fis contributions as a designer and craftsman. 
He lives ancl works in Kentisboare, Devon, England, 
where he manages a beam of four other crattamen 


THE RESULT (5 A DRAWER THAT FITS 5O WELL i's 
slowed by a cushion of air as you push it in. And 
when you pull out the drawer, any othor drawers 
in the case are gently pulled back 
into the nearly airtight case. 


(lose! 


ome drawers are built with great 
» care, hinting at the treasures hiding 
wal” behind their polished faces. They 
have the look and feel of a crisply tailored 
suit. But plywood utilicy drawers feel more 
like loose-fitting jeans: They're made for 
comfort and use, not for show, Uuility 
drawers are the perfect receptacles for those 
" minor tornadoes of odds and ends. 
You can build simple plywood drawers 
using a table saw, a router, and your choice 


Versatile 
Plywood 
| Drawers 


BY GARY ROGOWSKI 


PERFECT FOR HIDING of the 
clutter around your house and 
are simple to build. 


Shop 


of cwo basic points: the rabbet of the tongue 
and dado. For case of construction, build 
the drawers with 4-in. plywood (I use 9-ply 
Baltic birch) or a high-density particle- 
board. Just make sure your sheet goods are 
flat and of consistent thickness. Millwork 
then simply involves cutting the parts to 
length and width. Use ¥-in. plywood for 
the drawer bottoms, which also serve as the 
drawer runners. 
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f uiliding a 
Spline-Mitered Box 


Botlore glue-up, dado “im. grooves 
into the side panels for the crewer 


a flush-mounted, Sn. phrwood back. 


Construct the cabinet carcase out of the 
same }-in. plywood used for the drawers. 
For a clean Jook, I spline-miter my cabinet 
sides together, as shown in the drawing 
above. f rabbet the rear edges to accept a 
flush-mounted, “in. plywood back, but 
you could rabbet the sides together and 
simply screw on the back, Before glue-up, 
dado 4-in.-wide grooves into the cabinet 
sides for the drawer runners to rest in, 
Make sure the case goes together square by 
checking the diagonals across the face and 
back of the cabinet, Pull the cabinet square 
by clampimg across the longer diagonal. 
Squaring the cabinet will make fitting the 
drawers much simpler later on. 

Both the rabbet and the tongue and da- 
do are excellent jomts for plywood con- 
struction because they help line up the 
drawer parts when gluing. The difference 
between these youn & partly structural ane 
partly visual. The tongue and dado shows 
the ply edge on the face of the drawer, 
whereas the rabbet keeps this edge hidden 


* Rabbet the rear edges of all four panels lo accept 


For a aienplo plywood carcaso, 45° miter joints result in choan corners and conoealod 
ond grain. A mitered comer should bo strongthenad with a plywood spline thal fits pites 
grooves cul the full lenglh of cach sade piece. 


Locate the sole closer 
to the inside fane of the 
box to avoid weakening 


the point. 


from sight. But the rabbet needs fasteners 
such as dowels or nails to resist being pulled 
apart every time the drawer is yanked open. 
Because the tongue of the drawer front ts 
secured by the dado of the drawer side, the 
tongue and dado naturally resists this same 
movement. 

You can cut either point on a router 
table (see the srdebars on the facing page 
and on p. 142). For pulls, 1 bore 1-in. holes 
in the drawer fronts with a Multispur bit or 
a Forstner bit, positioning the bit so that a 
portion af the hole overlaps the top edge of 
the drawer. 

Glue up the drawer sides, and then glue 
on the bottoms. Make sure that the drawer 
boxes fit between the case sides with only a 
little slop: let the drawer bottom be the 
item you adjust for that perfect Gt.Then 
comes the best moment: filling all those 


drawers with stuff. 


GARY ROGOVSSE) is a contributing editor to Fine 


The Tongue-and-Dado Joint 


he slrpless ‘et for cutting a rongue-and-tado, joint re- 
T quires only one bit-height setting on the router table, How- 
ever, the bit hole in the table must be snail enough or have a table 
insert to prevent the drawer pieces from diving into the hole 
when passed vertically over it. [fF your tible doesn’t have an insert, pike Curt ive napoeatl | 
drill an access hole through some flat 4-m. plywood or hardboard, THE DRAWER SIDES. The dado | 


and clamp it to your table. should be one-third (or less) 
First, cut the dadoes in the drawer sides. Set the bit height for the thickness of the board. 


the full dado cut, and then position and clamp the fence. | always 
take a practice pass before committing good stock to the cut. If 
the dado is in the right place, the outside face of the drawer front 
will wind up flush with the end of the drawer side, Without 
changing the bit-depth setting, cut the tongues in the drawer face 
and back with the pieces held vertically, Score the face with a 
gauge line to prevent tearout. You wall have to adjust the fence to 
get a perfect-fitting tongue. 
Because the end of the dado is fragile and can break off, avond NEXT, CUT THE TONGUES IN 
too tight a fit, and use caution when pulling the joint apart. THE DRAWER FACE AND BACK, 
Adjust the fence for the 
shoulder width, but leave the 
bit height the same as it was 


TEST THE FIT. M you cut the dado 
first and use it to locate the 
tongue, the fit should be right. 
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The Rabbet Joint 


| he rabber joint requires just one router cut in- 
to each end of the drawer face and back. The 
drawer sides are simply crosscut to the correct 


length, figured by taking the outsile dimension of — ¢ | y 
the drawer box less the width of the rabbet on both | a hy 
ends, Use a router bit the same width as the drawer ae =f 


side, so you can cut the full width of the rabbet 
with each pass across the bit. 


GANG SEVERAL PIECES TOGETHER. Cutting 
To spare your bit, take two separate passes to CUt — tfwo or three pieces at once improves stability 
the rabbets to depth-The first pass takes away about —-@galinst the fence and reduces tearout. 


in, of material; the second cuts to depth, in this 
case, 4 in. A rabbet joint can also be roughed out on 
asaw and then router-cut in only one pass, with the 
bit set to full depth. 

The sides on my utility drawers are about 3 i, 
wide. When you cut narrow boards like these on a 
router table, you can gang up two or three toe give 
them greater stability against the fence and to re- 
duce tearout. Make sure you're aware of where your 
fingers are when the bit emerges from the cut. After 
the drawers are glued wp, pin the drawer sides to the 
face and back with in. dowel pins. [F you prefer to oo 4 past JOINT WITH DOWELS OR NAILS. 
fasten the sides with finish nails, drrve the nails at a Fasteners keep the joint trom breaking apart 
slight inward angle, and set the nail heads. when the drawer is yanked open. 
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to Build Drawers 


onsiier a dresser drawer that is A cheese prater. Worse, if the wear extends BY MARK EOMUNDSON 
16 in. deep and 30 in. wide. Let's into the groove for the drawer bottom, it 
say that every time it’s opened it will damage not only the drawer but also 

travels 12 in. out and 12 in. back in. If this the carcase itself 

drawer is opened once a day for 30 years, it Side-hung drawers avoid this problem 

will have traveled more than four miles, by having the drawer run on rails dadoed 


carrying its load of sweaters and jeans solely into the drawer sides, French bottoms avoid 
on the thickness of the drawer sides. Dy 
then it's probably running like a brick over 


_ The NK Advant 


j 7 i a 
hoditional dru Cu. dirtier 


Thin, tall sides create a large Short, wicke runners in the 
frechon surface area and anc bottom assembly mockume the 
Prone to sticking. Narrow Inctien anos anc proved a 
Glide surfaces weer oul Who, long-vaneuing gleche 


murine 


NK DRAWERS, named for the Swedish furniture manufacturer that 
popularized them, use a separate bottom assembly to eliminate 
the drawbacks of standard drawer designs. 


the wear by adding slips to the bottom of 
the sides, which increase the surface that 
bears the weight of the drawer. In both of 
these cases, however, the sides still rub 
against the drawer opening. This is especially 
a problem in deep drawers, where the tall 
sides are difficult to fit to the carcase and 
are prone to stecking. 

A style that solves both problems— 
excessive wear and too much fricion—is 
the NK (pronounced “emco”) drawer, de- 
veloped im the early 1900s by a Swedish 
manufacturer, Nordiska Kompaniet. | started 
building NK drawers, which require no 
hardware, for deep drawers. Now | make 
almost all of my drawers this way: 

The NK drawer is quite different from a 
standird drawer. For one, the {rent is slightly 


_ Build the Bottom, Then the Box 


Fiurerier 


“i - 


a yy ___ Drevwres 
sb 


s Tho woman betwoon tho nur 
nov and phwene in bocnted 
winder the direwew Bette. 


DRAWERS 


The plywood bottom oxtoncds trom the 
front of the runners and fits into a groove 
at the bottom of the drawer tront, 


START WITH THE BOTTOM ASSEMBLY. With the 
runners in place, determing the witith of the 
plywood bottom. Cut the bottom a bit widor 
than necessary. Then trim it to fit. 


wider than the sides, except where the 
dovetail pins have been pared flush. Ruon- 
ners glued to the bottom of the sides also 
protrude from the sides, making them even 
with the sides of the drawer front. The last 
big difference 1s the bottom. It’s made of 
plywood and glued moto a rabbet m each 
runner. 

The NE drawer has a few acivantapes 
over a standard drawer. The runners provide 
extra surface area where it's needed—under 
the drawer—and reduce the amount of sur- 
face area rubbing at the sides. Also, fitting 
this drawer means fitting the bottom asscm- 
bly only, which is easier than fitting a stan- 
dard drawer, especially if it is lange. Without 
the front, sides, and back of the drawer to 
obstruct your view, it’s easy to see where 
the runners are binding. Finally, even if the 
box isn’t ged up perfectly square, the 
drawer will operate smoothly because the 
bottom sits proud of the sides. 


Build the 
Bottom Assembly First 


The construction of the NK drawer ts as 
different as its design. The boteom assembly 
comes first because it determines the 
dimensions of the drawer box. The bottom 
assembly is composed of three parts: two 
runners and a plywood bottom, Prine ply- 
woods are available in a variety of species, 
but | often make my own drawer bottoms 
with veneer chosen to match the drawer 
front, lid upon a thin plywood core. 

The runner dimensions must be sized to 
minimize the friction against the carcase 
sides and maximize the support of the 
drawer's weight, On the dresser featured 
here, the drawers are 16 m, deep and 30 in. 
wide, with heights ranging from 54 in, to 
8 in. | made the runners 4 in. high and 


1 mn, wicle. 
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THE DRAWER POCKET i5 THE BEST PLACE FOR 
GLUING UP THE BOTTOM ASSEMBLY. The author 
uses damping cauls and small stcks wedged 
against the drawer divider above. 


Because the runners butt mp to the 
drawer front, their lengths are determined 
by subtracting the thickness of the drawer 
front from the drawer depth. In this case, 
the front is ¥ m, thick, so the runner length 
is 154 in. The runners are rabbeted to 
accept the bottom. The rabbet depth is the 
same as the thickness of the bottom, and 
the width of the rabbet is such that the 
edge of the plywood will end up directly 
underneath the drawer side, splitting its 
thickness. Because the runners provide all 
of the support for the drawer, the drawer 
sides can be thinner than % in. For these 
large drawers, | resawed 5/4 stock and ended 
up with sides that are 4 11. thick. 

Once the runners have been rabbeted, 
place them inte the drawer openmy and 
measure the distance between the walls of 
the rabbets, Cut the plywood panel a hair 
wider so that you have some wood to work 
with when making the final fit.You may 
want to glue a strip of solid wood to the 
back edge of the plywood to conceal the 
core. The bottom must extend past the 
front of the runmers into a groove in the 


drawer front, so make the bottom 4 in. 
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EACH PART DETERMINES THE 
SIZE OF THE NEXT ONE. Lay out 
the groove in the drawer front 
directiy from the bottom assem- 
bly. Then measure to the groove 
in the drawer front to determine 
the height of the drawer sides. 


longer than the runners. Once these preces 
have been cut to sie but before gluing 
them together, test the fit in the drawer 
opening. [f the fit is tight, you shouldn't 
have too much work co make it run 
smoothhy, bur if it won't fit at all, reduce the 
width of the bottom. If it’s too loose, place 
a shim between the plywood's edge and the 
rabbet during glue-up, Once these pieces 
are to your liking, they may be glued up, 
The bottom assembly may also be glued 
up in the drawer pocket itself, to ensure 4 
close fit from the get-go. This way you also 
can align the front edges of the runners 
with the carcase durmg glue-up, which in 
cur will cause the drawer front to be paral- 
lel with the front of the carcase. You will 
need two 4-in.-square clamping cauls cut 
to the same length as the runners. Place the 
bottom assembly in the drawer pocket and 
set the caulb on the outside edges of the 
plywood, The easiest way to clamp down 
the cauls is to wedge small sticks against the 
drawer divider above. Make sure that the 


back of the runners and the back of the 


bottom remaim flush. 


When the gluc is dry, you can begin ft 
tng the bottom assensbly to the drawer 
pocket. This definitely will be the easiest 
large drawer that you will ever fit. The bot- - 
tom assembly should fir the pocket tphely 
and only need a few plane strokes to make 
it tun smoothly, but there ts ahways at least 
one renegade im the bunch that will need a 
ttle hit more COMMING begin by ip puny 
the asembly upside down and fitting the 
front few mches of it into the opening. 

If the back is sull off, check the dimension 
of the back end of the bottom, fitting from 
the back of the cabmeet. Once this is done, 
plane the runners so they are once again 
straight. Check the Gt frequently to avoid 
removing too much material. 

To test whether the bottem asemibsly fits 
and is nunmong smoothly, pull i out about 
three-quarters of the way (you may have oo 
place a weight at the back of the assembly 
to keep it from tipping) and bry to close it 
by pressing at cither the right side or the 
left side. If the assembly goes in without 
binding, rt’s ready. [fit sticks, 2 probably 
needs a little bit of sanding to create 4 
smoother min. 

If, in the excitement of fitting the bottom 
assernbly, you take off a little too much 
wood—which I've done more than once 
and the fit becomes sloppy, just rip about 
fin. off the side of the runner, glue on a 
shghtly thicker strip, and start again. 

The runners noust bine up evenly wath 
the front of the openmg to ensure a consis 
tent reveal around the drawer front. If the 
runners dont line up, use the front of the 
carcase to determine how much to trim the 
longer runner, Scribe a line and clanip a 
square guide block to the runner, then par 


wily the excess with a chisel. 


THE ORAWER SIDE IS SET IN 
FROM THE BOTTOM RUN- 
NERS AND THE SIDES OF 
THE DRAWER FRONT. When 
laying out the hall-blind pins, 
set a marking gauge about 
vein. heavier than the thick- 


Size the Drawer Front 


Cut and plane down the edges of the drawer 
front until the drawer fits snugly im the car- 
case opening. Using the bottom assembly as 
a reference, Jocate the groove im the drawer 
front that wall receive the protrudig edge 
of the plywood, 

Now measure from the top of the drawer 
frome to the top of the groove to find the 
height of the drawer sides. Add a fracnon 
more to the height to allow for slight 1115- 
alignment of dovetails, 


Cut the half-blind dovetails 
Cut the tails first. Then, to hold the sides im 
from the nunners and the drawer front, set a 
marking gauge “in. heavier than the draw- 
er side's thickness when laying out the pins 
m the drawer front. Any more than ‘: in., 
and the drawer front’s protruding end gram 
will be too fragile. 

I leave the sides long unul I've finished 
the joinery at the front. This way, 1f 1 mess 


‘it and Measure for Sides and Back 


ASSEMBLY TO AND YOUR NEXT DIMER- 
S)ONS. Use the back of the drawer runners 
to scribo the length of the sides, 


up a set of tails, 1 can cut them off and do 
them over again. Usually 1 cur all of the 
pins in the fronts, choose the worst-fitting 
side, and rede its Guls, working in reverse 
and marking from pins to tails. This second 
chance takes a little pressure off cutting 
dovetanls. 

After the jomery has been cut for the 
sides and fronts, dry-ft the parts and place 
the box on top of the bottom assembly. If 
everything looks good and the ninners are 
snup against the drawer front, use the nuin- 
ners to mark off the lengths of the sues. 
Then cut the sides to length. 

Now measure the distance from the 
outside of one drawer side to the outside of 
the other at the front, and cut the back to 
that dimension. After the jounery has been 
completed but before the glue-up, finish- 
sand the drawer sides; otherwise, the pro- 
troding runners and drawer front wall make 
sanding cifficult. 
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A0K THE PINS. Use a smail stack of index cards and a plane blade 
to pare away the sian ul atiaeting out the short grain. Remove one card 
ata time until they're gone and the pins are timmed flush. Sections of the 
half-ping at the top and bottom are removed, leaving them square. 


1468 DRAWERS 


Gluing up an WK drawer can be a bit fussy. 
Start by gluing up the front, sides, and back. 
Once that assembly is dry, you're ready to 
attach the bottom assembly. Line up the 
sides and runners carefully: If the front 
overhangs a runner on one side, it will 
come up too short on the other, and all 
could be lost. 

The back corners of the drawer should 
be centered on the bottom assembly. To 
ensure alignment, while the assembly is 
Chaimped up during the dry-fitting, drill a 
small hole at the back of the plywood bor- 
tom, Up into the drawer back, During glue- 
up, slide a dowel into this hole. The front 
will stay put because the plywood bottom 
slides inte the groove in the drawer fronr. 

All that’s left now as to pare down the 
protruding pins on the drawer front. A 
sharp chisel will do, but I like to use a 
freshly sharpened plane blade and some in- 
dex cards as shims. If you take off too much 
at once, the end prain can crumble. Start 
with a stack of index cards slightly lower 
than the pins, lay down the blade, and make 
small shearing cuts, Then remove a card of 
two and repeat as necessary. Finally, pare 
away the slope of the half-pins at the top 
and bottom, leaving horizontal lines. 

NI drawers are more complex than 
standard drawers, but they make fitting 
large drawers a much less nerve-wracking 
job, And it’s a comfort to know that these 
drawers will continue to run smoothly as 


the years and mues pile Lip, 


MARK EDMUNDSON isa furniture maker in nerthern 
idaho. 


